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VIEWS, NEWS AND INTERVIEWS. 
‘The idea of carrying the electric wires 
buildings in tubes is not as new as some 
ople imagine,” said a wireman. ‘‘I know 
1e building in New York city which was 
ired for incandescent lights at least 10 
ars ago and the wires are run in ordinary 
speaking tubes. The wire used was 
dinary underwriter’s wire and it is still in 
good state of preservation and giving fair 
rvice.” 
A syndicate of Mexican and American 
ipitalists has been organized for the pur- 
se of coastructing a Pan-American tele- 
iph line to extend along the Pacific coast 
m Victoria, B. C., to Santiago, Chili, 
ssing through the United States, Mexico, 
Central American States and the Pacific 
of South America. The 
»moters of the enterprise bave applied to 
e Mexican government for a concession for 
e proposed line through that country, and 
will probably be granted. 


ist countries 





M. Violle, who has already experimented 
dely on the phenomena of the electric arc, 
nks he has established the fact that the 
rbon in the arc is always in the state of 
illition. This would account for the con- 
ncy of temperature, and hence of bright- 
ss, inthe arc, for, as is well known, the 
nperature of a substance in ebullition is 
ays constant. 





foreign electrical contemporary gives 
following list of polyphase current plants 
ially at work: France—(1) St. Victor-sur- 
ir, near St. Etienne, three 200 kilowatt 
chines; (2) Port Lignon, one 2(0 kilowatt 
hine; (3) Florensac (Hérault), one 200 
/watt machine. All these machines are 
the Lauffen-Heilbronn type, and were 
illed by MM. Guitton et Bertolus, of St. 
nne. Germany—Four 3 phase plants: 
iffen, Bockenheim, Erding, Wangen. 
tria—(1) Pergine, three phase; (2) Buda- 
, two phase. United States—Redlands, 
),, three phase. 





The importance of providing an easy 

y to repair small electrical devices is not 
fully recognized as it should be, although 
matter is receiving more attention than 
id a few years ago,” remarked an elec- 
ian, ‘‘Take insulating joints as an 
ince. Every now and then I run across 
electrolier that has become grounded at 
insulating joint. When this joint is of 
rtain kind, 1 know I am in forit. It is 
possible to remove it without a great deal 
trouble, and some times I have to file and 
it to pieces to get it off. No matter 

v well a device is made it will wear out 
lime, and then it becomes important to 
ow that it can be easily repaired. In 
rtain cases I believe ease of repair is more 

mportant than economy in operation.” 





A Worthy Project. 

The Manchester, N. H., Press Club is 
making a strong patriotic effort to secure an 
equestrian statue of Gen. John Stark for the 
beautiful park laid out by that city about 
the burial place of that grand old hero of the 
battle of Bennington and named Stark Park 
in his honor. As the park is laid upon Jand 
forming a portion of the homestead of Gi n- 
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Mr. Geo. C. Maynarp. 





A New Firm of Fine Ability. 


It will doubtless surprise many of our 
readers to learn that two gentlemen well 
known in the electrical field have deter- 
mioed to sever the connections they have 
held for so long in their respective voca- 
tions. We allude to Edwin J. Houston, 
Professor of Physical Geography and Natu- 
ral Philosophy in the Central High School 




















Mr. Frep. W. Royce. 


SoME OF THE ELECTRICAL GENTLEMEN WHO WILL EXTEND A WELCOME TO 
WASHINGTON VisiroRs NExT WEEK.—(See page 89.) 


eral Stark, the location is ‘most appropriate 
for such a statue. 

The United States Senate has already 
passed a bill, as introduced by Senator Gal- 
linger, making an appropriation of $40,000 
for such a statue. The present special 
object of the local Press Club is to urge the 
same measure through the House of Repre- 
sentatives. The Press Club membership 
practically covers the entire newspaper inter- 
ests of that city of 50,000 inhabitants, and 
with its honorary associates among the lead- 
ing men of the city, is a body which may 
well speak the sentiments of the place on so 
important a subject, 


of Philadelphia, who has held this chair for 
the past 26 years and who has just resigned, 
and to Mr. A. E. Kennelly, who, during the 
past six years, has been Mr. Edison’s right 
hand man and chief electrician, and who is 
about to leave Mr. Edison’s laboratory. 

We are pleased to inform our readers that 
these gentlemen have decided to establish in 
Philadelphia a firm of electrical experts to 
be known as Houston & Kennelly. It is 


not necessary to remind our readers that 
Professor Houston is president and Mr. 
Kennelly is one of the vice-presidents of the 
American Institute of Electrical Engineers. 
We wish them the fullest success in their 
new undertaking, 
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WASHINGTON VISITORS, 


Particularly Electric Light Men, Their 
Wives and Sweethearts, Should 
Carefally Preserve this for 
Reference. 


ELABORATE PREPARATIONS FOR THE RECEP- 
TION OF THE DELEGATES TO THE ELEC- 
TRIC LIGHT CONVENTION, AT WASHING- 

TON, NEXT WEEK—EBBITT HOUSE WELL 

LOCATED FOR HEADQUARTERS — SOME 

OF THOSE WHO WILL ATTEND— LIBERAL 

ACTION OF THE LOCAL TELEPHONE, 

ELECTRIC LIGHT AND TELEGRAPH COM- 

PANIES — AN 


INTERESTING LIST OF 


SIGHTS TO BE SEEN—RECEPTIONS BY 


THE PRESIDENT, VICE-PRESIDENT AND 


SPEAKER—EXCURSION TO MT, VERNON 


—THE PATENT OFFICE — ELECTRIC 


ROADS, ELECTRIC LIGHT PLANTS, ETC. 


Ariangements for the Convention of the 
National Electric Light Association, to be 
held February 27 and 28 and March 1, are 
assuming definite shape and will be fully 
completed ia good time. 
arch, of the Ebbitt House, which is Con- 


Manager H. C. 


vention headquarters, is in daily receipt of 
applications for rooms from members of the 
Association and exhibitors, and is making 
preparations to entertain them satisfactorily. 
Fle is the sort of hotel proprietor who looks 
personally after the welfare of his guests, 
and if any of the Convention pzople do not 
get what they want, they will do well to 
yell for Burch. The bridal apartments have 
been assigned to President Armstrong. A 
large reception room will be used as the 
executive office of the Association, and the 
Red Parlor, a conveniently located room 
20x60 feet, wi'l be given up to exhibitors. 
Every one of the electrical journals has been 
given ‘‘ the very best room in the house.” 

The Committee of Arrangements antici- 
pate a larger attendance than one hotel can 
accommodate at the time set for holding the 
Convention, and suggest that the ELEcTRI- 
cAL Review give the names of the follow- 
ing other hotels which are conveniently 
located near headquarters: Willard’s, Rigg’s, 
Arlington, Shoreham, Normandie, Cochran, 
Hamilton, Wormley’s, Welcker’s and Ran- 
dall. The Ebbitt has reserved rooms for 
a large number, and other applications are 
being received daily. 

The United States Electric Lighting Com- 
pany will gratuitously furnish current for 
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exhibition lights, motors, etc. President 
Bryan has tendered all the facilities of the 
Chesapeake and Potomac Telephone Com- 
pany, and will put a long distance station in 
the hotel if desired. The Western Union 
and Postal Telegraph Companies will also 
have offices in the hotel. 

The meetings of the Convention will be 
held in Grand Army Hall, on Pennsylvania 
avenue, opposite Willard’s hotel. Capt. A. 
A. Thomas, Fred W. Royce, 8. M. Bryan, 
Frank M. Clark and M. D. Law, the resident 
members of the Committee of Arrangements, 
are not only making comprehensive plans 
for the convenient dispatch of the business 
of the Convention, but are working out 
suggestions of numerous social functions for 
the agreeable entertainment of visiting mem- 
bers and their friends. A reception by the 
President and Mrs. Cleveland; an excursion 
to Mount Vernon; possibly a presentation to 
Vice-President Stevenson and Speaker Crisp 
at the Capitol, are some of the proposed 
The Goddess of 
Liberty will graciously welcome all who are 


features of the occasion. 


disposed to climb the 365 steps leading to 
the Capitol Dome, and her reception hours 
are from9A.M.to4pP.M. The view of the 
city and surrounding country from the 
dome, 375 feet above the river, is charming. 
Persons whu wish to go 175 feet higher can 
reach thetop of the Washington Monument 
in the elevator, which runs from 9 A. M. to 
5p.M. The trip up and back takes an hour. 
The monument enjoys the distinction of 
having a lightning conductor tipped with 
$200 worth of aluminum. When it was 
completed that amount of money would buy 
just six and one-quarter pounds of the white 
metal. It wasa large sumto pay, but the 
government experts recognized the necessity 
of thoroughly protecting the obelisk—and 
they did the work so successfully that it 
was struck by lightning and seriously injured 
within a month after it was completed. Then 
Professor Rowland was called in to devise a 
plan to preventa repetition of the catastrophe. 
A very beautiful view of the city, by day 
light or lamp light, can be had from the roof 
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members. This will make a pleasant ex- 
cursion for visitors who have half an hour 
to spare. 

Asa center from which points of interest 
can be conveniently reached, no better place 
than the Ebbitt House could have been 
selected,"and visitors desiring to make the 
most of the time at their disposal can easily 
take short or long trips to public buildings 
and other places. 

The public rooms of the White House are 





It is a model station and well worth a visit. 
The station of the United States Electric 
Lighting Company is down 134¢ street, 
three squares beyond the cable station. It 
has grown up gradually by numerous addi- 
tions during the past eight years, without 
being able to keep pace with the demands 
made upon it, and is somewhat crowded. 
President Thomas and General Manager 
Frank M. Clark are inaugurating reforms 
and improvements, and using every effort 
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sioner Seymour is desirous of keeping in 
touch with the inventors of the country, and 
he fully appreciates the importance and 
rapid development of the electrical industry, 
as shown by the business of his department. 
Members of the Convention may be assured 
of a cordial reception by him. One of the 
Patent Office officials, who knows more 
inventors than any other man in Washing- 
ton, is J. W. Babson, chief of the issue 
division. For 15 years he has been making 








ELECTRICAL DIVISION OF THE PATENT OFFICE—EXAMINER GEO 


open to visitors, and the President usually 
comes down into the East Room at one 
o'clock to greet callers informally. This 
place is within easy walking distance from 
the Ebbitt, and visitors can pass through the 
Treasury Department on the way and take a 
look at the cellar full of silver dollars. The 
State, War and Navy Department building 
is just beyond the White House, and is 
worth a few minutes’ call. This and the 
other executive departments are open from 
9a. M. to2P. M. 

A three minutes’ trip on the Georgetown 
cable car will take visitors to the Corcoran 
Art Gallery, which is open to the public 
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STEAM ENGINEERING DIvIsION OF THE PATENT OFFICE—FRANCIS FOWLER AND 
ASSISTANTS. 


of the Washington Loan and Trust Building, 
at the corner of Ninth and F streets, only five 
minutes’ ride by horse cars from headquarters. 
The elevators of the building carry passen- 
gers directly to the roof, and the president 
of the Trust Company, Mr. B. H. Warner, 
has offered to keep them running until nine 
o'clock every evening during the session of 
the Convention for the convenience of 


free. One of the curiosities of the gallery is 
a large painting, by Prof. S. F. B. Morse, 
representing a group of persons in the old 
Senate chamber assembled to witness the 
first exhibition of the argand gas burner in 
this country. 

The power station of the Pennsylvania 
Avenue Cable Road is just across the 
avenue, two squares below the Ebbitt House. 


to make the plant one of the best in the 
country. Major Clark, who is well known 
as the Washington representative of the 
General Electric Company, a position he 
held for three years, was induced by the 
United States Company to take charge of its 
business upon the retirement of Mr. Ren- 
shaw a few montbs since. 

The National Museum contains many 
objects of interest, and can be reached by 
cable car in 15 minutes. Prof. Otis T. 
Mason, the curator in charge of the section 
which tells the history of illumination, will 
take pleasure in explaining the development 
of the art and in showing the apparatus in 
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D. SEELEY'’s Room. 


them happy by passing out their completed 
patents, and he is continuing the practice at 
the rate of 500 every week, notwithstanding 
the worriment of attorneys over the Com- 
missioner’s recent suggestion to examiners to 
use a little more precaution against allowing 
patents for trivial inventions. 

The electrical examining divisions are in 
the basement on the F street side of the build- 
ing. Since the Review gave the public an 
insight of the cramped quarters occupied by 
these divisions a year ago, a considerable im- 
provement has been made and an additional 
room has been given toeach. All matters 
pertaining to arc and incandescent lamps 
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Room or J. W. Basson, PATENT OFFice, Epitor ‘‘ GAZETTE.” 


his collection, beginning with a firefly lamp 
and ending with a lighthouse lantern of the 
first order. The bronze statue of Professor 
Henry is in front of the Smithsonian, which 
adjoins the Museum. 

The Patent Office, of which we present 
several views, will doubtless be one of the 
points of interest, especially to the numerous 
inventors among the delegates. Commis- 


and to direct-current lighting are in charge 
of Examiner Gustav Bissing. Alternating 
systems, dynamos, motors, electric railways 
¢nd all conductors belong in Geo. D. Seely’s 
division, while all primary and secondary 
batteries and electro-chemistry generally, 
are in Examiner Byrnes’ division. 

Thc electrical models are hard to find, and 
not in condition for satisfactory examina- 
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found. During the past year 
the contents of the model room 

been removed'to a private building, 
617 G street, half a square from the 
ent Office. Many of them were badly 
ired in the removal, and having been out 
he custody of the government in transit, 
never again be relied upon as authentic 
rds in inventions. The place they 
ipy is dark and entirely unsuitable for 
purposes of a model room. The halls 
supplied with electric light wires, but 
government is too poor to buy any lamps. 

the Capitol, Superintendent Glym, 











D. SeELEY, PrRinciPAL EXAMINER, UNITED 


STATES PATENT OFFICE, WASHINGTON, D. C 


» has charge of the electric lighting, can 
good points on the best method of run- 
gy a thousand lamps on a 500 light dyna 
The lighting plant of the building is 
le up of a peculiar combination of schemes, 
f of the apparatus belongs to the General 
tric Company, the other half to the 
tinghouse Company. The government 
s the wires, and Glym represents all these 
iorities and keeps peace between them. 
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itol will be repaid by dropping in to the 
Supreme Court room, a few minutes before 
12 o’clock, to see the opening ceremony. 
The Navy Yard cable cars and the F street 
horse-cars run to the Capitol, and the former 
continue on to the Navy Yard, which has 
been turned into an ordnance factory. 
They are making guns superior to the big- 
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is certainly a very interesting thing, and 
according to the explanation of its intelli- 
gent and entertaining superintendent, Mr. 
M. D. Law, is bound to take the lead in 
street railway systems, but as it has been in 
operation for more than 12 months, it is not 
considered exactly a novelty. It forms the 
city end of the Chevy Chase Railroad, and 
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gest Krupp, and the work going on there is 
exceedingly interesting. Cable trains run 
from the Treasury to the Yard in 25 minutes. 
Going in the opposite direction they reach 
the Georgetown terminus in 15 minutes. An 
hour’s trip to Georgetown by cable, return- 
ing by the Metropolitan line, will give a 
good view of the best residence section of 
the citv. Another hour, or less, will suffice 


Division, PavENT OFFICE. 


runs along U street from Seventh to Eigh- 
teenth street. The cars run swiftly, smoothly 
and silently, and, to all appearances, with 
perfect success. The track is a dead level, 
and travel is so light that the conductors 
usually look lonesome. The operation of 
the system is well worth examining. The 
Fourteenth street cable cars will carry pas- 
sengers to the U street crossing in 10 
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according to public report declared it per- 
fect. 

From Georgetown, the Tennallytown 
Electric Road climbs the heaviest grade in 
this vicinity, passes President Cleveland’s 
Summer residence, affords a beautiful view 
of the river and the Virginia hills, and brings 
passengers back to headquarters in an hour 
and a half. 

One square from the Ebbitt House the G 
street horse cars carry passengers to the 
Eckipngton Electric Road, which is the route 
t» the Catholic University and Soldiers’ 
Home. Travel over the routes indicated 

















Gustav Bissinc, PrincipaL Examiner, UNITED 
StTaTes PATENT OFFICE, WASHINGTON, I), C 


will cover the city and givea good idea of 
its extent, 


Some of Those Who Will be Present, 

The following list of names comprises 
those who had engaged rooms at the Ebbitt 
House by Friday last. Other requests for 
accommodations are coming by every mail, 
and by another week the Ebbitt will be full 
to overflowing: 

President E. A. Armstrong, Camden, N. J. 








e Capitol, the new Library and other 
ernment buildings, in the immediate 
thborhood, need not less than 100,000 

lights, and the question of providing them 
has been before Congress for several years. 
haps the members of the Convention can 
> their friends in Congress some good 
vice on this subject. There is not a well- 
lighted government building in Washington, 
1 the present outlook gives little hope 
at there ever will be. Visitors to the Cap- 
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Tue PATENT OFFICE BUILDING, WASHINGTON, D. C. 


for a trip over the Fourteenth street cable 
line, which people often take to catch sight 
of the Chinese babies out on the hill, where 
the Yellow Dragon flag flies over the Lega- 
tion of the Celestial Empire. 

An enterprising editor who recently came 
here to gather news for the Convention 
number of his paper, after spending three or 
four days in diligent search, declared that 
the only novel thing in the city was the 
Love Electric Conduit Railway. That road 


minutes. Superintendent Law’s office is at 
the corner of Eighteenth and U streets, 
where the cars drop the conduit trolley and 
take to the overhead lines for the suburban 
section of the road. Thence the trip, 
through a picturesque country, passing the 
Zodlogical Park, to the terminus of the road 
and back can be made in one hour. Elec- 
trician John P. Barrett, of Chicago, was 
recently called here by the owners of the 
Love system to inspect this road, and 


. 


P. C. Ackerman, New York. 

James I. Ayer, St. Louis. 

E. L. Babcock and wife, Cuyahoga Falls, 
Obio. ; 

C. UV. Baker, Jr., and wife, New York. 

Wm. Bracken, New York. 

Chas. Bragg and wife, Philadelphia. 

Captain William Brophy, Boston. 

Waldo C. Bryant and wife, Bridgeport, 


onn. 
W. D. Calverley, Houghton, Mich. 
W. L. Candee and wife, New York, 
John R. Coffman, New York. 
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W. Forman Collins, Western Electrician, 
Chicago. 

Stephen L. Coles, Ex. ecrricaL Review, 
New York. 

rs B. Corey, New Yor 

_ J. De Camp and wife, Philadelphia, 


‘Miss Ada De Camp, Philadelphia, Pa., and 
Mr. and Miss Cuming, Philadelphia, Pa. 

J. R. Dee, Houghton, Mich. 

Fred. De Land, ELectricaL Review, 
Chicago. 

8. A. Douglas and wife. 

F. A. Duggan, Trenton, N. J. 

H. Y. Edgar and wife, Boston. 

Electrical Engineering and Supply Com- 
pany, Syracuse, N. Y. 

Burr K, Field and John H. Bickford, 
Berlio Iron Bridge Company, East Berlin, 
Conn. 

C. J. Field and wife, New York. 
‘ M. J. Francisco and_ wife, 

te 


Bb. E. Greene, New York. 

W. J. Hammer and wife, New York. 

C. R. Huntley and wife, Buffalo. 

Henry .G. Issertel and wife, New 
York. 

Jewell Belting Company, Hartford. 

W. J. Johnston and wife, New York. 

Geo. T. Manson and lady, New York. 

A. H. Manwaring and wife, Philadelphia, 


> 


Rutland, 


J. HL Mason, Manager Simplex Electric 
Company, Boston, Mass. 
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Electrical Men of Washington. 


The names of the members of the Amer- 
ican Institute of Electrical Engineers residing 
in Washington, D. C., are given below: 

Alex. Graham Bell, 1331 Connecticut 
avenue. 

Emile Berliner, Columbia Road, 
Fourteenth and Fifteenth streets. 

Wm. J. A. Bliss, 820 Connecticut avenue. 

Fred. W. Royce, 1410 Pennsylvania 
avenue, 

F. H. Chamberlain, 
ing Station. 

J. E. Crandall, 619 Fourteenth street, N.W. 

Prof O. G. Dodge, care of Navy Depart- 
ment. 

Dr. Frank L. Freeman, 931 F street. 

John N. James, Naval Observatory. 

Frankland Jannus, 928 F street. 

Philip Mauro, 620 F street. 

Geo. C. Maynard, 800 H street, N. W. 

C. Wellman Parks, U. 8. Board of Educa- 
tion. 

C. W. Spicer, 
W.&G. R.R. 

Charles L. Sturtevant, Atlantic Building. 

W. H. Tapley, Government Printing 
Office. 

Robert Watson, 931 F street. 

Edmund L. Zalinski, care of War Depart- 
ment. 

In addition there are residing there at the 
present time the following electrical gentle- 
men of prominence : 


between 


U. S. Electric Light- 


Central Power Station 
’ 





C. H. McIntire and wife, Newark, N. J. 
George A. McKinlock and wife, Chicago, 


Il. 

W. J. Morrison and wife. 

Frederic Nicholls, Toronto. 

John F. Noonan and wife, Paterson, N.J. 

A. H. Patterson and wife, New York. 

E. F. Peck and wife, Brooklyn, N. : * 

T. C. Perkins, vice-president Mather 
Electric Company, Hartford, Conn. 

Frank L. Perry, Western Electrician, Chi- 
cago 
Secretary Geo. F. Porter, New York, and 
Miss Billings, Association stenographer. 

E. L. Powers and wife, Chicago. 

Chas. W. Price and wife, New York. 

G. A. Redman and wife, Rochester, N. Y. 

H. T. Richards, EvecrricaL REVIEW, 
New York. 

J. Clayton Rich and Chas. H. Rodman. 

F. A. Schaufiler, New York. 

John A. Seeley and wife, New York. 

E. W. Seymour and wife, New York. 

Chas. D. Shain, New York. 

H. J. Smith and wife, New York. 

Mr. Thomas E. Smith, Miss Smith, Miss 
Josie Morris and Mr. and Mrs. W. Bamford, 
of Paterson, N. J. 

H. M. Swetland and wife, N 

D. F. Urquhart, Boston. 

J. H. Vail, New York. 

J. B. Wallace, Chicago. 

G. L. Wiley, New York. 

J. H. Wright and wife. 


New York. 




















TELEPHONE NEWS AND 
COMMENT. 


Wheeling, W. Va., 
telephone rates. 


citizens want lower 





It looks very much asif Massachusetts was 
to have a telephone commission. 





It is rumored that Siemens & Halske may 
take a hand in the telephone business. 





Topeka, Kas., has a new telephone com- 
pany, organized to supply the demand for 
cheaper rates. 





The Cushman telephone people are talking 
again in Illinois. Just what they intend to 
do is not yet announced. 





Telephone lines between cities and towns 
of North Dakota are to be constructed on an 
extensive scale in the early Spring. 





The doctors of Kansas City are trying 
their skill on the telephone rates. Whether 
they will cure or kill remains to be seen. 


— ot 
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It was good for five minutes’ talk between 
Boston and Providence during the year 1881. 





These are lively times for special agent 
Frank B. Knight, of the American Bell 
Telephone Company. Mr. Knight’s head- 
quarters are in Austin, Texas, and that State 
is full of telephone ideas in opposition to 
the Bell company. 





The Newark and Millington Telephone 
Company, of Illinois, has been incorporated; 
capital, $300. S. W. Jackson, J. J. Van 
Duzer and Wm. Wunder are interested. 
Judging from the size of the capital, we feel 
sure that this company is ‘‘ laying” for the 
Bell monopoly. 





The Lincoln Mutual Telephone Company, 
Lincoln, [ll., has been organized. The 
directors are A. C. Boyd, 8. 8. Hoblit, J.W. 
Collins, Edward Burton and E. F. L. Rauten- 
berg. It is announced that a new exchange 
will be installed on the mutual benefit plan, 
no profits, just service. We predict-——but 
wait. 





W. Bampfield, general manager of the 





ELECTRICAL EXAMINER GustTAV Bissine’s Division, Un1IteED STATES PATENT OFFICE. 


Allen R. Foote, ex-secretary National 
Electric Light Association, 900 F street. 

Prof. William Harkness, Naval Obscrva- 
tory. 

Herman Hollerith, Census Bureau. 

Prof. J. D. Marvin, Weather Bureau. 

Prof. T. C. Mendenhall, Superintendent 
United States Coast Surveye 

Geo. Truesdell, president Eckiugton R.R., 
900 F street. 

George Westinghouse, Arlington Hotel. 

-_.- 


During the severe snow storm in Boston 
last week, the West End Street Railroad 
Company had in operation on 15 and 20 
minutes’ time, over 75 snow plows, nearly 
all of them electric. This was the worst 
storm with which the West End has had to 
contend since February 22, last year. The 
company used its own reserve power and 
had no need of supplementary power from 
the Edison Company’s power plant. On 
the long electric lines cars were run on 15 
minute instead of on 10 minute time, and 
the horse lines on four horse time as usual 
during snow storms. Officials of the road 
said this storm will probably cost the West 
End $10,000. They hired all the men they 
could get at $1.50 per day. 


There are fourconduit bills pending before 
the St. Louis council. Something ought to 
be buried if all of them get franchises. 





Some of our esteemed daily contem- 
poraries are displaying great scientific erudi- 
tion in their treatment of the telephone. 





The injunction against Rollo Stier, tele- 
phone manufacturer, at Bangor, Pa., has 
been dismissed. Reason, patent expired. 





The telephone cable between Philadelphia 
and Camden, N. J., was cut a few days ago, 
and for a few hours one end was lost and there 
was silence between New Jersey and Penn- 
sylvania. 





Mr. John A. Seely is to enter the telephone 
field again. His company will construct 
exchanges and build lines. Mr. Seely is an 
experienced telephone man; owns a number 
of patents on his own inventions. 





A pass of the old Inter-State Telephone 
Company, Gen. C. H. Barney, general 
manager, was recently shown a REVIEWITE. 


“ul _M 7228 fs 





SS 


ime oar Wo & 
io a ha 


Pennsylvania Telephone Company, has 
resigned to accept a similar position with 
the Central District Printing Telegraph 
Company. Mr. Bampfield is a capable and 
experienced telephone man and will no doubt 
win fresh honors in his more important 
field. 





A petition has been filed at the State 
House, Boston, for the incorporation of the 
Drawbaugh Telephone and Telegraph Com- 
pany; capital not less than $1,000,000, 
nor more than $10 000,000. The company 
announces its determination to carry on a 
general telephone business, The incorpo- 
rators are Frederick O. Prince, John R. 
Bartlett and Geo. C. Graham. 





One of the bills introduced in the Massa- 
cbusetts Legislature limits the charge for tele- 
phone rental to $5.00 per month. Fifteen 
cents is to be the maximum charge for talk- 
ing between the cities of the State. Talk 
will be cheap in the Bay State if this bill 
becomes a law. Another bill in the same 
State asks a free telephone for every town 
through which the telephone lines pass, 
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February 21, 1894 


Electrical Men of Washington. 


FACES OF A NUMBER OF PROM- 
INENT CITIZENS OF THE 
CAPITAL, 


SKETCHES OF THE LIFE AND PICTURES ON 
THIS AND THE FIRST PAGE OF THE COUN- 
TENANCES OF MANY OF THE GENTLEMEN 
WHO WILL WELCOME THE ELECTRIC 
LIGHT FRATERNITY TO WASHINGTON, 
D. C., NEXT WEEK—AMONG THESE ARE 
COMMANDER MAYNARD, INSPECTOR 
POWELL, COMMISSIONER SEYMOUR, CAP- 
TAIN THOMAS AND MESSRS. ROYCE, 
FREEMAN, PEARSON, BRYAN AND GEO. 
C. MAYNARD. 


MR. FREDERIC W. ROYCE. 

Frederic W. Royceis too well-known to 
the electrical fraternity to need any intro- 
juction. He was born in Bucks County, 
Pennsylvania, but in his boyhood days 
removed to Wilmington, Del., where, in 
854, he learned to operate the House print- 
ng telegraph, and soon became the mest 
xpert operator in the business. After short 
periods of service in Philadelphia, New 
York, Albany and other Eastern offices he 
ame to Washington in 1859, and has re- 
mained here ever since working for the 
House, American and Western Union com- 
panies successively. About 10 years ago he 
resigned to give his entire time to his private 
electrical business, in which he has been 
very successful. He is an experienced elec- 
trician, an inventor, patent expert, and is 
interested in various enterprises. If Fred 
were a New Yorker, he would be the leading 
ilderman in the most enterprising ward of 
the municipality. 





CAPTAIN A, A. THOMAS, 


Captain A. A. Thomas is a native of Gen- 
see County, N. Y., but was a resident of 
Kansas for a number of years before coming 
to Washington in 1877. He isan able lawyer 
ind a practica), thorough-going man of 
iffairs. His enterprise and administrative 
ibility has brought the United States Light- 
ng Company up from a feeble and disorgan- 
zed concern to a position of power and 
vrofit. He has been one of its directors 
since 1885, and for the past four years has 
een its president and active business mana- 
ver. When nearly everybody was resisting 
ill attempts to remove overhead lines from 
the streets. he boldly advocated the voluntary 
ise of underground conduits, and induced 
the company to adopt that policy. As a 
result of his foresight the company now has 
yractically the exclusive right to operate a 
ublic planf in the District of Columbia. 





OMMANDER WASHBURN MAYNARD, U. 8. N. 

Commander Washburn Maynard is one of 
he most accomplished electricians in the 
United States Navy. Heisa son of the late 
Ion. Horace Maynard, is a native of Ten- 
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Mr. J. P. FREEMAN. 


nessee, and has been in the navy 32 years. 
Ile aided in the organization of the torpedo 
Station at Newport, and for a number of 
years was the instructor in electrical engi- 
neering at that place. He was selected by 
Admiral Farragut to serve on his staff on 
his cruise around the world in the ‘‘Franklin,” 








and has been on various scientific govern- 
ment expeditions. He has been in charge 
of the Naval Electric Lighting Bureau for 
something more than a year past. The 
work of the bureau in preparing plans for 
and in supervising the installation of elec- 
tric plants on shipboard and in navy yards 
has not only made a vast deal of business 
for manufacturers of supplies and lighting 
contractors, but hus had a most beneficial 
effect on the business generally in fixing a 
high standard of excellence, which has 
taught many people what good work really 
is. The bureau has for some time had in 
contemplation the publication of an elec- 
trical text book, designed especially for the 
use of the officers and men of the navy who 
are liable to be called upon at any moment 
to operate or repair the electric apparatus of 
various kinds used on war vessels. 





INSPECTOR JOHN E, POWELL. 


John E. Powell, inspector of electric light 
plants for the United States Treasury De- 
partment, is a native of Philadelphia, and 
after a long experience as a marine engi- 
neer, entered the service of the government 
eight years ago. All the electric lighting 
work in the post offices, custom houses, 
marine hospitals and other buildings under 
the jurisdiction of the Treasury Department, 
is planned and superintended by him. 





MR. J. P, FREEMAN. 

J. P. Freeman, who has been the Under- 
writers’ inspector for nearly two years, is a 
native of St. Louis. He has been, for a 
dozen years or more, a zealous experimenter 
and a fertile inventor in the electrical line. 
He has received numerous patents on dyna- 
mos, lamps, telephones, burglar alarms, 














InsPecTOR JoHN E. POWELL. 


lightning arresters, etc. 
opposite the Ebbitt House, No. 
street. 


His office is just 
1335 F 





MR. GEO. W. PEARSON. 

Geo. W. Pearson is a native Washing- 
tonian. He was formerly in the service of 
the government, but nine years ago became 
president of the Metropolitan Street Rail- 
way. His study of electric traction and his 
extensive experiments with storage battery 
motors brought him in contact with many 
electric men, and he is well known to the 
fraternity. He is one of the’directors of the 
United States Electric Lighting Company. 
Anyone wishing to gain interesting and 
correct information concerning storage bat- 
tery traction would do well to call on Mr. 
Pearson at 920 F street, and if they wish to 
see the Metropolitan Railway Company’s 
idle accumulator plant, they will find the 
station at the P street bridge, 20 minutes 
ride by the F street horse cars, and the 
company has nothing there to conceal. 





HON. JOHN 8. SEYMOUR. 

John 8. Seymour, United States Commis- 
sioner of Patents, is a resident of Norwalk, 
Conn. He was born at Whitney's Point, 
N. Y., September 20, 1848. He graduated 
from Yale College, in the academical depart- 
ment, in the class of 1875, and from the law 
school in 1878, since which time he has prac- 
ticed law in Connecticut. His first public 


office was that of State Senator from the 
Thirteenth District during the famous dead- 
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lock session of 1891-92. In the legislature 
he took a prominent part in the controversy 
growing out of the gubernatorial election, 
being one of the 17 Democrats who held out 
against Governor Bulkeley. He was ap- 
pointed Insurance Commissioner in 1893, 
which position he held for five weeks, re- 
signing to acccpt the position of Commis- 
sioner of Patents, and took charge of the 
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Hon. Joun S, SEyMouR. 


office on April 15, 1893. He is clear-headed, 
practical and unassuming, and since he has 
been in the Patent Office has labored with 
intelligent zeal to master the intricacies of 
the system, to correct abuses, bring about 
necessary reforms and put the department 
on a good working basis. 





MR. SAMUEL M. BRYAN, 


President of the Chesapeake and Potomac 
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CoMMANDER WASHBURN May? arp, U.S.N. 


Telephone Company, was born in Cadiz, 
Ohio, September 20, 1847. When not yet 
15 years of age, June, 1862, he entered the 
Eighty-eighth Obio Volunteer Infantry as a 
.drummer boy, and served until the October 
following. In June, 1863, he re-enlisted ; 
this time, however, for the purpose of bear- 
jng arms iu the Eleventh Ohio Cavalry, 
under Col. Collins, and served until Novem- 
ber, 1865; he took part in the pursuit of 
General Morgan through Kentucky, Indiana 
and Ohio, after which he went to Missouri 
and Kansas,'taking part in the pursuit of 
Quantrell after the latter had burned the 
city of Lawrence, in August, 1863. He 
then served in the Indian campaigns in the 
territories up to the time of his discharge 
in November, 1865. Mr. Bryan was the 
youngest of five brothers, all of whom 
entered the Federal Army, and one of whom 
was killed in a cavalry raid into Mississippi. 
At the close of the war he returned to Cadiz, 
Ohio, and was engaged in business until bis 
appointment to a position in the Treasury 
Department in Murch, 1867, which he filled 
until transferred to the Post Office Depart- 
ment in April, 1869. In August, 1872, he 
resigned his position and visited Japan, for 
the purpose of presenting to the government 
of that country his scheme for the organiza- 
tion of a postal system. His system was 
adopted in February, 1873, since which time 
probably no other person on the globe has 
had more experience iv making postal treat- 
ies and organizing postal systems than Mr. 
Bryan. On the adoption of his postal plans 
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by the government of Japan, he was ap 
pointed His Imperial Japanese Majesty’s 
Special Commissioner to visit Washington, 
London, Paris and Berlin, for the purpose 
of negotiating postal treaties. He arfived 
in Washington in April, 1873, and success- 
fully arranged with the United States gov- 
ernment the postal convention that was con- 
cluded August 7 of the same year. Then, 
in November, 1873, he went to London, 
then to Paris and Berlin, where similar 
negotiations were opened, after which he 
returned to Japan for the purpose of extend- 
ing the interior postal system and putting 
into operation the convention with the 
United States. In 1876, under a commission 
from the Emperor, he again visited the 
United States, England and the countries of 
continental Europe, for the purpose of con- 
cluding the negotiations begun in 1873-4. 
In the Spring of 1877 he arranged for 
Japan’s adhesion to the General Postal 
Union, and in January, 1878, was appointed, 
with full powers, to represent Japan in the 
Universal Postal Congress held in Paris in 
May of the same year, in which Congress he 
took an important part. At its conclusion 
he returned to Japan, and supervised the 
postal service there until his voluntary 
retirement in December, 1882. When Mr. 
Bryan commenced his labors in Japan, that 
country was practically without a postal 
service, and when he left Japan in January, 
1883, he had established 5,000 post offices, 
and there were 163 steam vessels under the 
Japanese flag engaged in the mail service. 
Just prior to his departure he bad a special 
interview with the Emperor, who decorated 
him with the order of the Rising Sun, and 
thanked him for his services and zeal in the 
field of Japan’s advancement and progress. 
In January, 1883, Mr. Bryan returned to 
Washington, D. C., and in November, 1883, 
took charge of the Chesapeake and Potomac 
Telephone Company, and later became its 
president, which position he now holds. 
He is also a director in the Mergenthaler 
Linotype Company, is treasurer of the 
Appomattox Land Company, and is con- 
nected officially with several other business 
enterprises, 


MR. GEORGE C, MAYNARD 

Mr. Maynard, of the editorial staff of the 
ELECTRICAL REVIEW, bas made his home in 
Washington since the war, and is a very 
competent electrical engineer and writer, 
and highly successful in business life. Mr. 
Maynard is a native of Michigan, and was a 
telegraph operator and manager in Ann 
Arbor when 15 years of age. He studied 
chemistry, but left the drug business to join 
the army telegraph service, and becamea very 
expert cipher operator. At the close of the 
war Mr..Mayvard became chief operator of 
the Western Union Telegraph Company, 
and organized the Weather Bureau service. 
Afterward resigned to engage in private 








Mr. Gro. W. PEARSON. 


electrical enterprises. Mr. Maynard organ- 
ized the telephone business in Washington, 
and had charge of it for five years. Mr. 
Maynard is now in general electrical en- 
gineering, secretary of the American Asso- 
ciation of Inventors, and owner and manager 
of the Holton Farm, in Maryland, 
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HO, FOR WASHINGTON! 


There will be a larger attendance, count- 
ing the fair sex, at the Washington Conven- 
tion than ever before in the history of the 


association. 


Inventors of car fenders are most industri- 
ous these days. The one we describe in 
another column possesses points of merit we 
have not seen in any similar invention. 


‘The ELEcTRICAL REvIEw is the best of 
all the electrical papers.” Thus writes W. 
E. Ross, of Weshington, Ind. Mr. Ross is 
a young man of fine discernment, and, we 
predict, will be highly successful through 
life. 





We understand that Mr. £. H. Johnson, 
president of the Interior Conduit and Insu- 
lation Company, of New York, has invented 
a new electric railway system, and will 
make a try for that $50,000 prize offered by 
the Metropolitan Traction Company, 


TWO INTERESTING ELECTRICAL 
EXPERIMENTS ON THE HUMAN 
BODY. 

During the month of July, 1893, M. Savary 
d’Odiardi addressed a communication to the 
French Academy, in which he claimed to be 
the original inventor of the method recently 
devised by M. d’Arsonval, of subjecting 
living organisms to the inductive effects of 
high frequency currents, called ‘‘ auto-con- 
duction” by the French savant. Imme- 
diately after the receipt of this communica- 
tion the Academy elected a committee to 
investigate the state of the art and report on 
the merits of M. Odiardi’s claim. 

After the lapse of several months M. Lipp- 
mann, the chairman of the committee, made 
the following report: It appears tbat as early 
as 1887 M. S. d’Odiardi had the idea to place 
patients within a solenoid, traversed by a 
continuous current, automatically reversing 
the current either every hour or at other 
suitable intervals. However, this plan was 
not first suggested by M. d’Odiardi. Dr. 
Boudet, of Paris, employed the same arrange- 
ment in 1877, and his apparatus was exhib- 
ited in 1881. 

The use of alternating currents of high 
frequency constitutes the cbaracteristic fea- 
ture of M. d’Arsonval’s method; he makes 
the human organism the seat of high poten- 
tial induced currents. Consequently there 
is neither similarity between the process 
employed by M. Boudet and M. d’Odiardi, 
who merely subjects the patient to the effect 
of a varying magnetic field, nor between 
Messrs. d’Arsonval’s and d’Odiardi’s plans. 

M. Lecercle has recently experimentally 
determined the quantity of heat emitted 
from a measured surface of the skin of a 
hare when subjected to static electrification, 
termed electric breathing. The heat reflected 
from the skin was received upon a ther- 
mometer placed at a distance of four centi- 
metres. For the purpose of this experiment 
the animal was kept under a glass cover 
traversed by a current of air. The air cur- 
rent produced by a Wimburst machine, 
whose plates measure 35 centimetres, caused 
a heat emission corresponding to a rise 
in temperature sometimes exceeding two 
degrees. By comparing the electric energy 
produced by the machine with the emitted 
calorific energy which could be measured 
by means of the difference in temperature 
between the air inside and outside of the 
glass cover, M. Lecercle reaches the con- 
clusion that there is a definite 
between the electric energy to which a living 
organism is subjected and its emission of 


relation 


calorific energy. The same experimenter 
observes that the increase of the emissive 
power of the skin is accompanied with a 
decreased temperature of that part of the 
body which is subjected to the electric 
breathing. He argues that his experiments 
prove beyond any contradiction the definite 
effect of electricity on living organisms, a 


fact which has been much disputed. 





ELECTRIC SWITCHES FOR TROLLEY 
LINES. 

There are mapy reasons why track 
switches for electric railway lines will 
never be successful in 
if the inventors, who are now working in 
that direction, continue to invent and try to 
perfect devices which operate as has been 


The elements of failure 


their operation 


the case heretofore. 
in an automatically controlled switch are 


numerous. In the first place we cannot 
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control the action of the elements on the 
switch unless it be so enclosed and protected 
as to render it proof against the detrimental 
action of water, dust and the ordinary 
mechanical strains which are placed upon 
it. A most sanguine inventor recently had 
a switch which operated almost perfectly in 
fine weather, but as soon as a siege of rain 
set in we heard no more from this ambitious 
individual. 1f the switch issuccessful under 
all conditions, he has done wrong to himself 
and to the car companies who are anxiously 
seeking for a good switch, by hiding his 
If he has found that 
it cannot be operated successfully under all 


light under a bushel. 


conditions, then he has simply joined the 
ranks of the multitude of disappointed 
inventors. 

It is obvious that where we have a moving 
mass of iron situated on the ground so as to 
be constantly subjected to the resistance of 
volumes of sand and dust which blow around 
it on a windy day, some agency must be pro- 
vided whereby the clogging material, what- 
ever it may be, may readily be removed. 
Since the deposition of mud is not always 
uniform and the obstruction may be soft 
and yielding or bard and resisting, it becomes 
necessary to devise a cleaning apparatus 
which will have almost a human power of 
discernment. While this is possible on deii- 
cate machines, some of which appear to have 
almost a miraculous power of selection as in 
the case of ty, e-setting machines, it is diffi- 
cult to construct such apparatus which is to 
have heavy cars and loaded wagons con- 
tinually passing over it, and successfully 
operate under these conditions. 

In case a sliding covered movement is 
utilized the smallest pebble will destroy its 
efficiency and the motor men are continually 
at a loss to know whether they may be sure 
of their tracks. 

If the moving parts are greased to facilitate 
their sliding this merely presents a medium 
for catching foreign bodies. The one trouble 
with an invention of this kind is that no one 
can tell how it will work until it is placed in 
position and hes to bear the strains put upon 
it. Its operation on paper is perfection 
itself, but unfortunately the poor inventor 
cannot subject the drawing to rain and sand; 
he must pay for his experim naires and pay 


dearly, t 


There seems to have been a certain preju- 
dice against using incandescent lamps on the 
front of trolley cars, and the old-fashioned 
yet reliable oil Jamp has held its own. Cer- 
tain officials have thought that perhaps an in- 
candescent lamp might be a little less 
troublesome, and have concluded to experi- 
ment. In order to use the incandescent 
lamp in the car it is necessary, if 110 volt 
lamps are desired, to place five in series, 
thus accommodating the lamps to the 550 
volt circuit. The use of another lamp makes 
it necessary toemploy lamps having lower 
voltage, or to continue using the old lamps 
and cut out one in the interior of the car. 
Whichever expedient is used, it will doubt- 
less prove a saving in time and expense 
required to maintain to use electricity in- 
stead of oil for head-light illumination. 





A sub-committee of the Philadelphia 
councils is now considering the ordinance of 
the Bell company asking the right to lay 
wires in the streets of the city. The same 
committee will consider the ordinance of 
the Drawbaugh Company, proposing to fur- 
nish telephone service. There is consider- 
able opposition to the Bell ordinance on the 
ground that their rates for telephone service 
are too high. 
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CORRESPONDENCE, 


OUR WESTERN LETTER. 


The Kohler Brothers, Chicago, are push- 
ing the sale of the Eddy motors and dyna- 
mos, and keeping up their excellent record 
is live hustlers, 

The World’s Fair.—Only nine cases remain 
in the Electricity Building, and 31 packed 
ind 35 unpacked in Machinery Hall. From 
the former building 1,557 cases have been 
shipped, and from the latter 2,993. 

Mr. C. H. Macloskie, the well-known rail- 
way engineer, who has completed his work 
in connection with the Intramural Railway 
it the World’s Fair, has opened an office as 
consulting engineer in the Rookery. 

Mr. L. T. Gibbs, of the Gibbs Electric 
Company, Milwaukee, was a Chicago visitor 
this week. Mr. Gibbs was an earnest worker 
in behalf of the Northwestern Electrical 
Association, and will be heard from if he 
visits Washington. 

The National Chemical Works, Cragin, 
[}l., will send to each reader of the Exxc- 
rRICAL REVIEW a handsome little pamphlet 
on the subject of scale prevention. The basis 
»f the system is tri-basic sodium phosphate, 
ombined with the proper ingredients to 
prevent scale formations. 

Lieut. E. J. Spencer is in Chicago, arrang- 
vg for his important St. Louis holdings. 
Rumor states that Mr. Spencer has secured 
ontrol of several western and southwestern 
franchises, and will shortly be in the market 
is a buyer on a large scale. His present 
address is the Wainwright Building, St. 
Louis, 

The Central Electric Company, Chicago, 
ie finding ready sale for the armored bush- 
ings which comply with the requirements 
9f the Underwriters’ Association. Various 
sizes are supplied and each has a relatively 
mal] external diameter, and requires a much 
maller hole than glass, porcelain or hard 
ubber. The large head prevents breaking 
yr splitting, and the smooth brass armor 
makes the bushing easily driven into position. 


Mr. J. H. Farrar, of Chicago, proposes to 
ise the space under the sidewalks in both 
susiness and residence sections for rapid 
ransit purposes, crossing the streets through 
unnels. The complete cost of this system 
ias been figured out at $103,419 per mile on 
ne side of the street, or double that amount 
for both sides. Current from a central 
tation will be furnished on a third rail 
ystem. A light, unroofed car, with a seat 
inning around the edge, permits quick 
ntrance and exits at the stations, which are 
reached by steps leading from the sidewalk. 
Mr. John H. Gregg has demonstrated that 
10 grass is growing under his feet while 
Winter abides in the lap of Chicago. Mr. 
3. K. Powder was in the market for three 
oilers, but, being a busy man, could devote 
ittle time looking up the good points claimed 
y the late arrivals, and the carriage sent to 
arry him to the plant where Mr. Gregg’s 
oilers were in operation was returned to the 
ivery. Nothing daunted, Mr. Gregg set up 
i boiler complete on a mammoth truck, and, 
ittaching a dozen horses or so, moved his 
xhibit some four miles to the office door of 
Mr. Powder, and when the seance was over, 
arried away the order for the three boilers. 
lruly, the other agents have found the 
‘hicago weather a trifle chilly since the 
lizzard set in. 
James |. Ayer & Company, of St. Louis, 
iave just completed the plans for the equip- 
1ent to operate four Otis electric . passenger 
levators in the Merchants’ Exchange, St. 
ouis. These will be the largest elevators 
u the city, and are designed to carry 2,500 
ounds at a speed of 350 feet per minute. 
‘he current will be obtained from the street 
nains of the local power company. Messrs. 
\yer and Broughton are also preparing a 
report for the receiver of an electric road to 
show the amount of steam used under vary- 
ing conditions, the receiver desiring to enter 
any equitable charge against the local gas 
company for the necessary steam for operat- 
ing the 300 horse-power engine employed in 
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driving arc and incandescent dynamos. It 
will interest many REVIEW readers to learn 
that this new firm has been busily and profit- 
ably occupied almost from the hour of its 
formation. 

The Blizzard.—Chicago celebrated Lin- 
coln’s birthday with a storm more severe 
than has been experienced in 10 years. 
Wind and snow played havoc with tele- 
graph and telephone lines in various western 
cities, but here in Chicago the splendid tele- 
phone equipment that has been extended to 
all parts of the city resulted in an almost 
uninterrupted service, and this proved a 
blessing in a double sense, for Central was 
never quite so busy as on this holiday, when 
everyone wanted to tell everyone else about 
the cause of broken engagements. And the 
Central girls were well taken care of by Mr. 
Zeublin, who sent them in carriages to the 
Sherman House, where they had dinner and 
remained over night, messages being sent to 
their homes that travel was an impossibility. 
As usual the electric roads held their own, 
and Mr. Bowen is reported to have said that 
his electrics made better time and relatively 
more trips than the cable lines. 

Chicago, February 17. 

OUR BOSTON LETTER. 

Capt. A. de Khotinsky, of Marlboro, Mass., 
announces that owing to unavoidable delays 
in the installation of suitable machinery 
for the manufacture of his separable lamp, 
and in order to keep his extensive plant in 
operation in the interim, he bas made 
arrangements to temporarily manufacture 
the Pollard lamp under license. This lamp 
is manufactured under Letters Patent No. 
485,478, issued November 1, 1892, and the 
invention consists of using a silver dust con- 
ductor in place of the usual platinum wire. 
Capt. de Khotinsky is busily engaged in 
making special machinery and fitting up 
new departments in his works, and when 
completed, he will have one of the finest 
lamp plants in the country. 

The Pettingell-Andrews Company, the 
well-known supply house of this city, have 
determined to make a strong bid for business 
in the street railway field. Mr. Frank X. 
Cicott has been appointed manager of their 
railway department, and they are prepared 
to handle orders for cars, rails and all other 
equipments in the line of street railway 
work. Mr. Cicott is probably one of the 
best posted men in the country in this par- 
ticular line of work, having been promi- 
nently connected with Holmes, Booth & 
Hay dens, as their agent on the Pacific Coast, 
and also with the Electric Merchandise Com- 
pany, of Chicago. He is now managing 
director of a flourishing electric railway 
journal in London, which he established 
some years ago. The Pettingell-Andrews 
company have also received the New Eng- 
land agency for the Fiberite Company, of 
Mechanicsville, N. Y., manufacturers ot the 
Medbery insulation. 

Claflin & Kimball’s Factory Closed.—It is 
with sincere regret that the many friends of 
Claflin & Kimball in this city learned of the 
adverse decision of the Court of Appeals 
which was recently handed down in New 
York, and by which the manufacture of 
their ** Novak” lamp was finally enjoined. 
The decision was a complete surprise, not 
only to them, but to the trade in general, as 
every indication pointed to a favorable 
termination to their long struggle for exist- 
ence. The admirable defense outlined at the 
hearing before Judge Shipman, in Hartford, 
and the judge’s very evident doubt as to the 
validity of the claims of the Edison Com- 
pany for infringement, led most people to 
believe that the ultimate outcome would be 
favorable to the Waring Company, and the 
decision of the Court of Appeals was a 
complete surprise. As matters now stand, 
their factory is tightly closed, their hands 
laid off, and for the present, at least, they 
are barred out from the field in which 
they have been so long and favorably 
known. Their large offices in this city will 
be vacated March 1, and they will go into 
new quarters in the Walker Building on 
Boylston street. Both members of the firm 
of Claflin & Kimball are very popular 
here, and it is hoped that their connection 
with electrical circles will not be  per- 
manently severed. They ure to be con- 
gratulated on the sturdy defense they made 
for what they believed to be their rights, even 
if the complexities of patent litigation were 
eventually too much for them, and the hope 
is generally expressed that they will soon be 
on their feet again. H, G. TF. 

Boston, February 17. 


F. DeL. 


Wall Street and the Electrical Stock 
Market. 

The one feature of absorbing interest in 
the electrical security world just now is the 
telephone situation. The expiration of 
the Bell patents covering the primary parts 
of the telephone instruments is already 
causing opposition to spring up in various 
centers, which, upon a general revival of 
business, must be keenly felt. The course 
of the Bell telephone stock in the month 
ending with this date reflected this condition 
of affairs most vividly. The decline has 
been about 20 points and the stock is now 
selling at 169, or at the lowest figure reached. 

The capitalization of the Bellcompany, as 
well as that of its subordinate companies, 
has been based upon the earning capacity, 
which, owing to a lack of competition, has 
been large. Now that its instruments are 
unprotected by patents, this competition may 
be expected to become very assertive and be 
felt in a reduction of the earnings of the 
parent company, without a corresponding 
decrease in operating expenses, 

A number of the companies are trimming 
their sails to meet this change in the situa- 
tion. For example, the Bell company is 
seeking to increase its stock from $20,000,- 
000 to $50,000,000, and the New York and 
New Jersey Company has already increased 
its stock $1,000,000 to $3,500,000. Although 
there is a lack of information as to the pur- 
poses to which this capital is to be put it is 
generally conceded that it will be used to 
place the companies in a position from which 
they can fight competitors t> better advan- 
tage. 

The additional stock of the New York and 
New Jersey Company was offered to share- 
holders at par. Despite this fact the stock, 
which was selling around 94 some six 
weeks or so ago, failed by two points in 
reaching that figure on the date on which 
the rights expired, which was the i6th 
instant. 

The Bell company’s stock which opened 
the week at 172 sold off to 169. The changes 
in the quotations of the other telephone com- 
panies are noted in a paragraph following. 

Western Union displayed more or less 
activity, and a continuation of the weakncss 
noticed last week. The question of earnings 
for the current quarterly is yet undetermined, 
although the preponderance of belief is that 
they will show a heavy falling off as com- 
pared with the same quarter of 1893. There 
has undoubtedly been considerable selling of 
long stock and some support rendered by 
inside interests around 83. Inthe month 
the stock has only lost 4 points. This decline 
is not at all surprising in view of the depressed 
condition of affairs. Theonly notable feature 
thereof is the fact that the decline has been 
steady without a rally. Thecollateral Trust 
5s received some investment demand 
between 1035, and 10334. Western Union, 
in the year ending June 30, 1893, handled 
66,000,000 messages, against 63,000,000 in 
1892 and 59,000,000 in 1891. The Bell Tele- 
phone Company estimates the connections 
made for messages, each connection repre- 
senting several messages back and forth, at 
660,000,000 per annum. 

General Electric was strong all the week 
between 3534 and 3654, the latter being the 
closing quotation. The conviction has settled 


‘upon Wall street that this stock has reached 


bed rock, and that any change will be for 
higher prices. The debenture 5s advanced 
one point on the week’s transactions, to 75. 

In looking over the quotations of the 
various inactive electrical securities for the 
week, as compared with the week a month 
ago, I note very little change, except a 
decline in the bid and asked price of Com- 
mercial Cable from 120-150 to 117-145. 
Postal Telegraph was advanced from 55-60 
to 57-62. 

The January comparative statement of the 
Edison Electric Uluminating Company, of 
New York, follows: 


1894. 1893. Changes. 
Gross earnings...... $135,183 $120,280 Inc. $14,953 
Op.and gen. expen’s 58,340 54,030 Inc. 4,310 
Net earnings........ 76,843 66,200 Inc. 10,643 
Acc’d int. on bonds. 14,841 13,208 Inc. 1,633 


Inc. lamp,end Jan... 195,848 146,871 Inc. 48,977 
Arc lamps,end Jan.. 2,649 1,669 Inc. 980 
Motors, h.p.,end Jan. 5,669 3,892 Inc. 1,777 
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There were no transactions in the stock 
during the week. The bonds sold at 10534. 

American Telegraph and Cable sold at 86 
on Wednesday and was bid 83 and held at 
85 later in the week. North American sold 
at 3% to 4)/. 

On the Boston Exchange of stock not 
already noted Erie Telephone weakened 
somewhat, selling at 427g. New England 
Telephone was traded in at 50; Fort Wayne 
Electric was bid 4 and held at 413; Westing- 
house Electric first preferred was bid at 46 
and held at 4615. The assenting advanced 
one point, being bid 27 and held at 2719. 
The ccmpany will pay interest on its scrip 
March 1. Books close February 24 and 
open March 2. 

New York, February 17, 1894. 





PERSONAL. 

Thomas A. Edison will, it is reported, 
visit Colone) Gouraud during the coming 
Summer at his residence, Whitehall Court, 
England. 

Mr. F. C. Todd, assistant to Capt. Eugene 
Griffin, of the General Electric Company, 
has been placed in charge of the Baltimore 
and Washington offices of the General Elec 
tric Company. 

It is understcod that Mr. T. D. Lockwood, 
of the American Bell Telephone Company, 
Boston, will again stand for the nomination 
to the presidency of the American Institute 
of Electrical Engineers. 

Mr. Henry Hine, general manager of the 
Stanley Electric Manufacturing Company, 
Pittsfield, Mass., stopped in New York last 
week on his way home from Old Point Com- 
fort. Mr. Hine is much improved in health, 

Mr. John J. Moore, formerly of the 
Thomson-Houston Company, has _ been 
appointed general manager of the Narragan- 
sett Electric Lighting Company, of Provi- 
dence, R. I1., vice Mr. Marsden J. Perry, 
resigned. Mr. Perry’s duties as co-receiver 
with Mr. T. C. Platt of the New York and 
New England Railroad, will occupy most 
of his time. 

Messrs. T. W. Sprague and Nathan Dur- 
fee, both experienced and able engineers, 
have resigned from the power and mining 
department of the General Electric Company, 
and have accepted positions with Westing- 
house, Church, Kerr & Company, Boston. 
The alliance of these gentlemen with such a 
strong and well-known engirecring firm is 
an admirable one. 

Mr. Burr K. Field, vice president of the 
Berlin Iron Bridge Company, East Berlin, 
Conn., will attend the Washington Conven- 
tion of the National Electric Light Associa- 
tion, and will make his headquvrters at the 
Ebbitt House. The Berlin company is the 
originator of a great deal of progressive ccn- 
struction in the electrical field, and the 
many friends of this company will be glad 
to form the acquaintance of Mr, Field. 

Mr. Allen R. Foote informs the ELne 
TRICAL REview that, as an expression of 
his good will toward the electrical fraternity, 
he will be glad to oblige any visitors to the 
Washington Convention of the National 
Electric Light Association in any way that 
he gan to make their stay in Washington 
enjoyable. Mr. Foote will reserve hotel 
accommodations and attend to printing 
cards and circulars in advance ‘for anyone 
who may desire such a service. He should 
be addressed in care of the National Statis 
tical Association, Washington Loan and 
Trust Company Building, Washington, D. C. 








OBLTUARY. 
Mr. H. R. Rhoads, the active head of the 
telephone interests in Williamsport, Pa., and 
president of the Street Railway Association 
of the State of Pennsylvania, died at his 
home, in Williamsport, on February 17. Mr. 
Rhoads was an old telephone man, and had 
a wide acquaintance in the electrical field. 
The ExvectricaAL Review extends its sin- 
cere sympathy to Mr. George M. Phelps, 
president of the Electrical Engineer, in the 
sad affliction he has sustained by the loss of 
his wife, who died in Brooklyn, N. Y., at 
the age of 47, after a brief illness, on Febru- 
ary 10. Mrs. Phelps possessed a bright dis- 
position and a charming personality, and 
had a large number of friends in electrical 
circles, both in this country and abroad. 
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Still Another Lamp. 


INTERESTING ACCOUNT OF A NEW METHOD 
OF MANUFACTURING INCANDES- 
CENT LAMPS. 





In order to further cheapen the manu- 
facture of incandescent lamps, a remedy for 
the existing so-called high prices must, of 
course, be resorted to. Unfortunately, we 
might say, the details of manufacture are 
now down t»> such a fine point that some 
radical departure must be made, and this 
can only consist in the employment of 
cheaper labor. Not very lorg ago high- 
priced skilled glass blowers were employed to 
join the central glass portion of the lamp to 
the outer globe; it was an oprration which 
required a certain amount of skill and dex- 
terity, but the energetic Jamp manufacturers 
were not slow in finding out that girls were 
equal to the work, and in a very short while 
the places of the experienced men were filled 
by girls whose wages were much less and 
whose ability todo the work was at once 
made apparent. Their work is like that of 
a machine, and their dexterity is merely the 
result of continual attendance at the glass- 
blowing table. They get so set in their 
habits that, as a prominent lamp manu- 
facturer recently stated, ‘‘If one of the girls 
in our factory is sick for a day, and some 
substitute has to take her place, the break- 
age in her batch of lamps is increased over 
15 per cent.” 

To do away with this element of risk we 
must do away with the jointure between the 
inner glass and the outer bulb, but this can 
ouly be accomplished by manufacturing a 
lamp, the sealing of which is made by some 
foreign material, which must, of course, 
have the same co-efficient of expansion as 
glass. 

To the conservative lamp manufacturer 
the only thing that fills the bill is platinum. 
This, however, seems to be a, mistake, for a 
new star on the incandescent lamp horizon 
declares, and his claims are apparently sub- 
stantiated, that type metal, the alloy of lead, 
bismuth and antimony, has a co-efficient of 
expansion cqua! to that of giass. In his 
experiments, this inventor heats a piece of 
glass to or above the melting point of this 
alloy, and plunging it into some of the melted 
‘‘type metal,” and withdrawing it, the 
metal sticks with such tenacity, that upon 
endeavoring to separate the glass, chips and 
flakes will be found adhering to the metal. 
This would seem to show that a safe seal may 
be obtained for an incandescent lamp by 
means of this alloy. In fact, lamps sealed 
with this medium have been burning, the 
inventor declares, for the last four months 
without showing that any air had passed 
through the seal. 

The construction of this lamp is extremely 
simple. The outer globe is molded with a 
stem to allow of evacuation; the inner tube 
through wuich pass the leading-in wires is 
so molded or blown as to very nearly fill the 
neck of the bulb. The inner tube is placed 
in position with the carbon in the globe 
pointing downwards, and the neck is sur- 
rounded with sand, which is heated to a 
point slightly above the melting point of the 
alloy, which may be as low as 200 degrees 
Fabrenheit. A boy carrying a pot of the 
melted alloy passes from lamp to lamp, and 
the process of sealing the stopper is thus 
shortly completed. 

The lamps are evacuated as usual, as is 
customary with the lamp manufacturer who 
may happen to employ this process. The 
lamp is then finished and mounted to fit 
any of the existing bases. 

It might be supposed that the low-melting 
point of the metal and the increased weight 
might prove disadvantageous. Such, how- 
ever, is not the case. The heat at the base 
of the lamp is seldom great enough to cause 
the metal to melt or become softened, but 
even if this condition should arise, asin the 
case of colored or poorly evacuated lamps, 
the melting point of the alloy may be raised 
by mixing the metals in different propor- 
tions. 

The quantity of the metal poured in is 
not suflicient to materially affect the weight 
of the lamp. 
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As is well known, the cost of manufacture 
of the incandescent lamp has been calcu- 
lated down to the fraction of a mill, and such 
a radical departure from the existing 
methods as this is must cause not a little 
surprise. In fact, it is declared that this 
lamp may be made for several cents less per 
lamp than any other of the standard makes. 
Whether the ¢eal is a practical commercial 
success remains to be determined. 

JuLIAN A. Moses 
>_> 
Co-efficients of Expansion of Glass. 

Most of the published data relate to glass 
of unknown composition, and are, therefore, 
of comparatively little use. Regnault is the 
only investigator who appears to have sup- 
plied information respecting chemical com- 
position with the physical data; and even 
his researches do not enable us to draw any 
conclusion as to the influence of different 
oxides upon the expansion of glass. A 
careful and extensive investigation of the 
co-efficients of expansion of a large number 
of glasses of various compositions (made by 
the Jena firm) have been carried out by 
Professor Winkelmann, Dr. Straubel and 
Dr. Pulfrich, using a dilatometer according 
to Fitzeau’s method as modified by Abbe 
(Wied. Anon. 38, 453). The tabulated data 
occupy the best part of three large pages, 
and the principal results can only be given 
here. Of these the most striking is the 
predominating influence of alkalies upon the 
value of the co-efficient of expansion. By 
increasing the amount of alkali in a glass, 
its co-efficient of expansion could be increased 
until it approximated nearly to that of 
nickel or iron. The tables further show 
that the expansion of different glasses for 
equal intervals of temperature varies within 
much wider limits than has hitherto been 
believed ; for example, a specimen of glass 
containing 12 per cent. of alumina .was 
found to have a co-efficient of expansion 
0.00003369 ; whereas, a specimen of zinc 
borate glass free from alkali has a co efficient 
of expansion of only 000001087. In the 
case of the usual silicate glass it is found 
that metallic oxides, such as zinc oxide, 
alumina, lead oxide and baryta, do not pro- 
duce any considerable increase in the expan- 
sion. Phosphate glass behaves much like 
the ordinary silicate glass with respect to 
expansion, whereas borate glass is distin- 
guished by a low co-efficient of expansion.— 
Scientific American. 








. -=- : 
A Pneumatic Attachment for Telephone 
Receivers. 

Mr. V. A. Cook, of Averill Pdrk, N. Y., 
is the inventor of the pneumatic attachment 
for telephone receivers illustrated herewith. 





Electrical Measurements. 


A LECTURE DELIVERED AT COOPER UNION, 
FEBRUARY 5, 1894. 


BY A. E, KENNELLY. 

I first want to introduce to you the notion 
of electrical pressure. You know that when 
you see a large reservoir full of water it 
conveys to you no idea of danger, or no 
idea, in fact, of power, unless there is a large 
head of water there, or the water stands at 
a great elevation above that ofa neighboring 
district. Such a case, for example, was that 
of the reservoir over the Johnstown Valley. 
The idea of pressure in the case of water 
corresponds very closely indeed to theidea 
of voltage, of electrical pressure, in the case 
of electricity. If you want to know whether 
a certain electrical system, plant, or machine 
is dangerous, you do not ask what is the 
current that this machine is giving, you ask 
what is the pressure at which that machine 
is working. If the pressure is higb, then 
you have to take precautions in handling it. 
If the pressure is low you need take no pre- 
cautions on the score of safety to person or 





Fig. 1.—PNEUMATIC ATTACHMENT FOR 


TELEPHONE RECEIVERS. 


life Tke unit of pressure is the volt, and 
wheu you speak of electrical pressure you 
speak in terms of volts, or voltage. The 
higher the voltage the greater the electrical 
pressure. 

Now, I want toshow you the form of elec- 
trical pressure in its very simplest unit. 
There is a cell which produces one volt. lt 
is nothing more than a sealed test tube. It 
contains calomel, zinc, zinc chloride and 
mercury, and by some meansthat we are not 
acquainted with it produces between these 
two wires, at its ends, an electrical pressure 
of one volt. What goes on in that cell to 
produce that wonderful state of affairs we 
are, up to the present time, almost totally 
ignorant of. All we know is that this cell is 
ready to send a current of electricity when- 
ever there is a conducting path open to it, 
and that the current will be produced or 
accompanied by chemical action within. So 
soon as you join these two wires together, an 
electric current, under tbat pressure of one 
volt, will commence to flow, and it will flow 
so long as the wires are joined or the cell 


Fig. 2.—PNEUMATIC ATTACHMENT APPLIED TO TELEPHONE RECEIVER. 


The illustrations render a detailed descrip- 
tion unnecessary. In general, the device 
consists of a metal band, fitted with spring 
clamps, for fastening the attachment to the 
recciver without injuring the latter. To the 
metal band is fixed a soft rubber cushion 
with a tube and valve, for inflating it with 
air. The advantages claimed for the inven- 
tion are that it is pleasanter to the ear than 
the hard rubber receiver; the flexibility of 
the cushion enables it to fit closely to the 
ear, and thus prevents the annoyance of any 
extraneous sounds; and the cushioning effect 
of the rubber tends to kill any unpleasant 
buzzing that may come over the line. 

——— 

Electric Welding. 

It is reported that the Thomson-Houston 
Company is in negotiation with the Belgian 
inventors (Messrs. Lagrange & Hoho) of an 
electric welding process for the purchase of 
the patent rights of France. 


does not become chemically exhausted. If 
you had two of those cells and joined them 
up in series, mercury to zinc, you would 
have twice the pressure and twice the tend- 
ency to make a current flow, and when once 
a current flowed you would have, all other 
conditions remaining unchanged, twice the 
strength of current. So the electrical press- 
ure is that which, {in all cases for a given 
system of electrical conductors, determines 
how much the current is going to be, and 
that is why electrical pressure is dangerous 
when you catch hold of two conductors that 
are at high pressure, because the resistance 
of your body is such that it will allowa feeble 
current to pass from a feeble pressure, but a 
sufficiently strong current to do you damage 
when you come in circuit with a sufficiently 
high pressure. 

Here is another little standard cell very 
much used in accurate measurements of 
pressure. It is a pocket cell, so to speak, 
but nevertheless very accurate. It contains 
mercury and zinc, zinc chloride and a paste 
of mercurious chloride. It has nearly a volt 
and a half. So it is very easy to see how 
you can carry about your standard of press- 
sures, and compare pressures through the 
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~*~ anata of a simple apparatus of this 
ind. 

Now, when you join electrical pressure to 
a conducting circuit, a current will always 
be established in that circuit. That is repre- 
sented on this diagram here. This repre- 
sents the cell; that might be the copper 
plate, for example, then the zinc plate; then 
another copper plate; another zinc plate— 
two cells of a battery. This is a conducting 
circuit with so much copper wire or iron 
wire, and here is a galvanometer. A gal- 
vanometer is an instrument which renders 
the pressure of an electric current appreci- 
able to the eye. The very simplest form of 
galvacometer is one which we will show 
you immediately. This is an experiment 
that it is very simple to repeat, but it took 
a very long time to find out. This is the 
experiment that Oersted first performed in 
1819. He wanted to know whether a wire 
heated by the passage of an electric current 
had any power on the magnetic needle, and 
he tried just what we are trying now. You 
will see that as the wire which carr es the 
current from these lamps goes over that 
magnetic needle, the magnetic needle is 
turned. The moment you put the wire back 
again in position, the needle will once more 
deflect. That is the fundamental principle 
on which all galvanometers are constructed. 
The principle is employed in a great variety 
of forms. Of course, that is a very crude 
kind of galvanometer. It takes a very 
powerful current in order to produce a de- 
flection that is sufficiently clear to work 
with, and a great number of means are em- 
ployed to increase the strength of that 
magnetic force, and to multiply it in such a 
way that a very much feebler current will 
be sufficient to produce a measurable degree 
of deflection of the magnetic needle. 

Here is the instrument which is pointing 
to you now thestrength of the current which 
is passing through those lamps. It consists 
of a coil of wire here. You have now acoil 
of wire, instead of a single piece, so arranged 
that it pulls in upon a piece of iron, and the 
stronger the current the more powerful the 
pull will be which the coil exerts upon the 
iron ; so that as we increase or diminish the 
strength of the current you will see that the 
needle will alter its position on the scale. 
You will see now that the needle is pointing 
over a 10, which means 10 units of current. 

Coming back to this diagram, then, you 
see that you have here a source of electrical 
pressure, which might be a battery or a 
dynamo, and you connect it up with a con- 
ducting circuit, and the galvanometer which 
is placed in the circuit gives you evidence of 
the strength of the current. The first idea 
that you are brought in communication 
with when you try to pass a current 
through a galvanometer is a notion that 
there is something keeping the current back. 
You see that as you increase the number of 
lamps. You saw just now, as the number of 
lamps was increased, the amount of current 
was increased on this particular instrument ; 
and that gives one the notion immediately, 
that when you have asmall number of lamps, 
or when you have a large quantity of wire, 
there is sometfting keeping the current back. 
The current depends on the facility with 
which the conducting circuit enables that 
pressure to act. The opposition which the 
circuit places in the path of the pressure is 
called the resistance. The resistance of a 
wire depends on its length. If you put in 
twice the length of wire you will get double 
the resistance. The current that will go 
through that circuit will be only half. To 
get the same current again you have to double 
the pressure. So that celebrated law, which 
is called Obm’s law, simply states that the 
amount of current which will flow depends 
first on the electro-motive force and then on 
the resistance. If you double the pressure 
you get double the current. If, again, you 
double the resistance you get half the current, 
and soon. That law has proved of incalcul- 
able value to the arts and even to the science 
of electricity, but the importance of the law 
itself passed unnoticed until its promulgator 
had passed away. 

The first attempt, then, that you would 
make ina circuit of this kind would be to 
determine what the resistance was. If you 
put more wire in, of course, the galvanom- 
eter would show less current. As you 
shortened the wire up, the galvanometer 
would show more current. So you would 
find that a certain length of wire produced 
a certain definite current; and you would 
have a notion that there was something in 
that wire, a definite quality, like its length 
or its weight, which would be its specific 
resistance and depend only on the substance 
of which the wire is made. The unit of the 
resistance is called the ohm, after the gentle- 
man who found out that law, and the ohm 
is the resistance of a certain length and size 
of wire, or as it is most conveniently ex- 
pressed in a means capable of being produced, 
acolumn of mercury, because mercury can 
be obtained, by great care, of extreme 
purity, with much more purity and uniform 
ity or homogeneity than you can duplicate 
samples of any other metal; and so by 
obtaining a column of mercury you get 
something which you can reproduce in case 
it is broken, and it can be reconstructed in 
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different parts of the world. A column of 
mercury about three feet six inches long 
and about one-six-hundred-and-fiftieth of a 
square inch in cross-section will give you 
the ohm when the temperature is down to 
freezing point, because the resistance of 
mercury and, indeed, of all metals varies with 
the temperature. Here (showing) is a stand- 
ardohm just as that little bottle isa standard 
volt. Inside this nickeled case there is a coil 
of wire—it is not mercury you see, because it 
would be very awkward carrying about 
a column of mercury. But inside this 
nickel-plated case there is a coil of wire, and 
the two ends of that wire are brought out to 
these two heavy copper rods, so that the 
resistance is interposed between those two 
rods. The current must pass down here 
through that rod, and back again through 
this one. The reason why there is a hole 
through the coil is so that you can immerse 
the whole arrangement up to this point in 
water, and measure the temperature by im- 





Fia. 1.—PHOSPHORESCENT VACUUM 
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mersing the bulb of a thermometer through 
the hole down the middle. All the difficulty 
in measuring and in standardizing resistance 
of that kind isin getting the exact tempera- 
ture, because you can measure resistance 
more accurately than you can determine tue 
precise moment at which the temperature of 
the wire inside is the temperature of the 
water outside. The unit of resistance is the 
ohm, and any piece of wire can be expressed 
as having a resistance of so many ohms in it. 
A mile of ordinary arc light wire—say, No. 
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9 Brown & Sharpe gauge—has a resistance 
of about four ohms. 

The next step that you would follow out 
in measuring resistance would be in trying 
to measure how many ohms there were ina 
certain length of wire. Suppose that you 
have an electric lamp, for example, and 
you want to know how many ohms there 
are in that lamp. You might do it in 
this way: You might get a_ standard 
resistance in here through this galvanometer 
and you might measure the amount of deflec- 
tion of the needle. The needle might move 
over to a certain distance just as this particu- 
lar galvanometer here does. You can readily 
see that according as the strength of the 
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current through that instrument is increased 
the deflection of the pointer will keep on 
increasing up to 90 degrees, but having made 
the observation with some uniform pressure, 
you could then remove the tested resistance 
from the circuit and substitute some standard 
resistance in its place and see whether the 
current was greater or less. If the current 
is greater, then you know that the lamp has 
more resistance than the standard resistance. 
You could then try the substitution of a 
larger standard resistance until you found 
one which would produce the same deflec- 
tion on the galvanometer as the tested resist- 
ance. But that would be a tedious operation, 
and it would not be very accurate, because 
when you gota deflection of 60 degrees, a very 
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slight change to, say, 604g degrees might 
mean quite a large amount of current, and 
your measurement would be inaccurate just 
to that degree. So that after people had 
familiarized themselves with the notion of 
measuring resistance and of comparing 
resistances one against another, so that the 
same pressure could send the same current 
through them, they thought of a better plan for 
comparing them. They said we will not go 
through this slow substitution method be- 
cause it takes too long and it is not accurate, 
but we will try to make a. galvanometer 
whose sole purpose shall be, not to measure 
the amount of deflectiou, but to see whether 
there is any deflection or not. It is far 
easier to see whether a needle moves at all 
than to see when a needle has commenced to 
move, Whether it moves a little more or a 
little less at successive applications of taking 
the current. So the next step was to make 
a double galvanometer like this. The two 
coils are acting together on the same needle. 
The same amount of current in both coils 
will influence the needle to exactly the same 
degree, and if the current was in the opposite 
direction, of course, the needle would stand 
still. You will see that when the current 
flows through this wire over the needle in 
one direction, it produces a motion in the 
needle of one direction, and if the wire be 
twisted around in the opposite direction, the 
needle will turn around and go in the oppo- 
site direction ; so that the direction in which 
the needle moves depends on the direction 
of the current relatively to the needle 
itself, and by putting these two currents 
in opposite directions through the instru- 
ments, and making the two halves bal- 
ance each other, you could make their influ- 
ences on the needle counteract and neutral- 
ize, and so tell immediately whether the 
resistance in this circuit was equal to the 
resistance in that. Here you have the stand- 
ard resistance, and here the resistance you 
are going to measure. You have to so ad- 
just the standard that the needle shows 
nothing when the current is on. You see 
that is a much simpler and much more com- 
plete means of measurement than the ordi- 
nary substitution plan, where you have to 
break your circuit and put your new resist- 
ance in and get a new deflection every time. 
This differential galvanometer, as itis called, 
because it is a galvanometer that works on 
differences between two opposed currents or 
circuits, was for a long time the principal 
instrument employed for the measurement 
of resistance, and in fact it is employed to a 
great extent at the present time. But it bas 
given way, as all things give way to better, 
in its turn to a yet more convenient and 
simple apparatus, 

Here (indicating) you have the battery. 
This is thesource of electrical energy, whose 
sole purpose is to drive current through that 
arrangement of conductors, There are four 
resistances here, and there is a galvanometer 
across here. Now the entering current 
divides. Some of it goes this way and some 
of it goes this way. The two streams meet 
and unite again at the extremity. If 
these two points are so situated that 
the pressure as it flows from _ this 
end down to that, just as a river flows 
as it goes along; if the pressure at this point 
is equal to the pressure at that point, then 
there would be no pressure to send a current 
through the galvanometer. It is exactly as 
if you had a river which divided into two 
halves and the two streams took inclined 
directions; but half way along one stream 
you cutacanal. If these two points were 
at the same level you would have no flow in 
the canal; the water would be balanced. 
But if you had made this canal a little higher 
up, there would then be a difference of level 
between the two ends of the canal, and there 
would be a flow immediately between the 
point of higher pressure and the point of 
lower pressure. When you get equality 
you know that if this piece is equal to this 
piece then this must be equal to tnat. This 
circuit here must in resistance be the exact 
analogue and duplicate of that. That 
arrangement is called Wheatstone’s bridge, 
because Wheatstone invented it, and 
because this is called the bridge wire. It 
was a bridge between two inclined paths in 
which the divided current flowed. Wheat- 
stone’s bridge is the most usual instrument 
used at the present time for measuring resist- 
ance. Say this is the resistance you are 
going to measure; you put in here two equal 
resistances, one in each side. You adjust 
this side until the galvanometer stands at 
zero. When the needle stands at zero you 
know that this resistance is the same as that. 
This requires fhat you shall be able to 
adjust a standard resistance into equality 
with a fixed resistance. We will next see 
how that is done. 

(To be continued.) 





Mr. M. J. Francisco, president and gen- 
eral manager of the Rutland, Vt., Electric 
Light Company, has a communication in 
the Rutland Daily Herald for February 13, 
1894, in which he tells of some peculiar and 
dangerous methods adopted by an opposition 
company in the same city, witb the alleged 
object of injuring the lines and plant of Mr. 
Francisco’s company. 


Vacuum Lamps Without Filaments. 
The Stein der Wetsen, Vienna, January, 
devotes several pages to the discussion of 
the practicable production of light in vacuum 
tubes, without filaments, by means of an 
alternating current of very high frequency. 
Nikola Tesla has sought, by means of 
electro-maguetic induction, to excite a tube 
without electrodes. In his experiments the 
tube constitutes practically the secondary 
circuit of an induction-apparatus, while 
through the primary circuit a Leyden jar is 
discharged. Tesla’s tubes had the most 
varied forms, and he produced light effects 
which, at first, he attributed wholly to elec- 
tro-magnetic induction, or that due to cur- 
rent electricity, but closer investigation 
showed that the effects were probably elec- 
tro-static, or due to electric charges like those 
obtained from a fractional machine. 
Numerous experiments performed by 
Tesla, Prof. J. J. Thomson and Prof. Elihu 





Fig, 4.—ILLUMINATING Vacuum TUBE. 


Thomson have demonstrated the feasibility 
of rendering tubes without electrodes so 
light that a person can read by them. This 
light effect can also be enhanced by phos- 
phorescent bodies, as yttrium, uranium 
glass, etc., enclosed in the tubes, as is shown 
in Fig. 1. 

Instead of trusting for results to induction 
at a distance, the tubes might be furnished 
with an outer, or, if desired, with an inner 
condensing coat. The tubes might then be 
hung up anywhere in the room on a con- 
ductor connected with one of the terminals 
of the induction coil. In this way a soft 
light might be secured. 

The ideal method of lighting a room 
would unquestionably be by such an 
arrangement, that a suitable illuminating 
apparatus might be placed on any re- 
quired spot, and lighted without bringing 
it into connection with any electric con- 
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ductor—that is, without the intervention of 
any connecting wire. Tesla has succeeded 
in securing this result by the creation, in a 
room, of a powerful, rapidly alternating, 
electro static field. To thisend he employed 
a sheet of metal depending a prescribed dis- 
tance from the ceiling by non-conducting 
strings, and connected with one terminal, 
while the other is brought into connection 
with the earth. A metal plate about 10 feet 
long and a foot wide was hung about eight 
feet over the seat of the reader, Fig. 2. The 
electro-static field extended throughout the 
room in which the experimenter was sitting, 
from the depending plate to the floor. 
Exhausted tubes over 40 inches in length, 
which Tesla held in his bands and exhibited 
in the field, were illuminated with a soft pale 
light resembling moonlight. 

Tesla has not only succeeded in illuminat- 
ing vacuum tubes in an electro-static field, 
but he has also brought to incandescence, 
wire, balls, thread, etc., enclosed in such 
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tubes. In such a powerful electro-static 
field, many curious phenomena are observa- 
ble, especially when the alternations are few, 
and difference of potential extraordinarily 
high. Apart from the light effect commu- 
nicated to the tubes, every isolated conductor 
gives out sparks to the hand, and these 
sparks are often quite strong. 

The electro-static nature of the induction 





in vacuum tubes was demonstrated in many 
of Tesla’s experiments. (See Figs. 3, 4 and 
5.) When the experimenter standing near 
the induction coil takes the tube in one hand, 
the tube is brilliantly illuminated, in what- 
ever position it may be relative to the person 
of the experimenter. If the force were 
electro-magnetic, the tube would not remain 
magnetic while the person of the experi- 
menter was interposed between it and the 
coil, or at least its brilliancy would be 
diminished. 

Tesla does not see his way clearly to the 
practical application of these results. Theo- 
retically it might be assumed that electro- 
magnetism is better suited than electro-static 
force to action at a distance, inasmuch as 
the latter decreases with the cube of the 
distance, while the electromagnetic force 
decreases simply with the distance. On the 
contrary, however, when an electro-static 
field is established, as in this case, instead of 
the difference of the effect of the two termi- 
nals of the coil, we have their joint effect. 

In most of the experiments illustrated in 
the plate, resort was had to the oscillating 
discharge of a Leyden jar, which furnishes 
the prime essentials desired ; namely, enor- 
mous intensity and high frequency. 

The discharge circuits, in the shape of 
hollow glass balls or spirally bent tubes, are 
brought into close proximity with pipes filled 
with quicksilver, through which the oscil- 
lating discharge passes. The whole arrange- 
ment resembles the winding of an induction 
coil, of which the quicksilver-filled pipes 
constitute the primary circuit, the vacuum 
tubes the secondary circuit. On this arrange- 
ment the Leyden jars need not be large, and 
neither the primary nor the secondary coils 
should have many turns, as these would 


increase the self-induction in the first, and 
the line of discharge in the second. Two or 
three turns (Fig. 6) for each circuit will be 
sufficient. When a Leyden jar was dis- 
charged between two finely polished knobs 
in the primary circuit, a uniform band of 
light was observed along the secondary cir- 
cuit. 

In all these experiments the discharge of 
the jar was immediately followed by an 
illumination in the tube. Fig. 7 shows the 
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tube and coil enclosed in an exhausted 
receiver of an air pump. Fig. 8 shows an 
experiment in which an exhausted tube with 
a copper wire coiled round it was employed 
by Tesla in support of the view that the 
force which generated the light was electro- 
magnetic, but the argument was not con- 
clusive, and he was led to regard this, too, as 
evidence of electro static force. 

Nature, says Tesla, has stored up unlimited 
energy in the universe, and the most won- 
derful manifestation of it iselectricity, which 
pervades the universe like a soul.— Literary 
Digest. 
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Notes of a Trip to the United States 
and to Chicago—1893. 


READ BEFORE THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS, LONDON, JANUARY 
25, 1894, BY W. H. PREECE, C.B., 
F.R.S., PAST PRESIDENT. 


(Continued from page 7h.) 
Preumatic Tubes. 


The Western Union company have not 
extended their system of pneumatic tubes 
greatly since my last visit. The Postal 
Telegraph company are about to use pneu- 
matic tubes for the distribution of their 
internal work in their new building on a 
plan somewhat similar to that which we use 
at our central station. 

The only novelty in pneumatic tubes that 
I saw was that on trial between the post 
office at Philadelphia and a sub office in 
Chestnut street. This is a line of two pipes, 
six and one-eight inches in diameter, and 
5,792 feet in total length—that is, a distance 
between the two oflices of 2,896 feet. The 
carriers are metal cylinders whose inside 
dimensions are 16 inches long and five and 
one-half inches in diameter. They weigh 
six pounds each and carry 120 letters. The 
carrying capacity of the line is said to be 
)80,00U letters per hour, but I think this is 
exaggerated ; the time taken by a carrier in 
trausit is 55 seconds, and the air pressure is 
muintained at seven pounds per square inch. 

‘The line has been working since February 
17, and it has been used for the transmission 
of letters, the whole service to this particular 
sub-oflice being done through the pipe. 

The pipe is continuous, and a current of 
air is constanuly tlowing through it. Twenty- 
five horse-power is absorbed in maintaining 
this current at the pressure required, and the 
carriers are said to move at the rate of 40 miles 
an hour. ‘Twerty-five carriers are in use. 

Unfortunately, while 1 was there the tube 
was out of use, for the boilers had broken 
down. These boilers belong to the post 
office administration, and were not under the 
control of the contractors who are carrying 
out the experiment, 

It is merely an experiment, but it is an 
axperiment that has been carried out ina 
very practical manner, and they are thresh- 
ing outa question that may be of import- 
ance, 

They find that the tube used is too small 
for their purposes, and.they are going to use 
in future an eight inch tube. 

Distribution of Time. 

A feature of considerable interest and 
novelty is the distribution of time by the 
Western Union company. Correct time is 
received every day at noon from Washing- 
ton. The time current lasts one second. 
Time balls are dropped at Boston, Newport, 
Woods’ Holl, New York, Philadelphia, 
Baltimore, Washington, Fortress Monroe, 
Savannah, New Orleans and Havana. 
This current is also distributed by the 
Western Union company to subscribers in 
the principal centers. In New York there 
are 1,100 subscribers; in Chicago there are 
1,837; while in the whole of the western 
district of the company there are 7,963 sub- 
seribers. Each of these subscribers has a 
special wire upon which the time currents 
are sent from a master or a controlling clock. 
The Western Union company also furnish 
syochrovous self-winding clocks to the sub- 
scribers, which are contro!led and regulated 
daily by these time-signal currents. They 
are wound automatically every hour. 

The rates tor this service are not excessive. 
ach subscriber is charged $2.25 per month, 
while large buildings using five or more 
clocks get the time sigual supplied at $1.25 
per clock per mouth, 

The standard time adopted in 1883 is 
virtually Greenwich time. It is divided 
into four sections. The tollowing table will 
show how far these differ from Greenwich 
mean time and from each other : 


W \ctual | 


Center. Time, | Name Adopted. 


0° Navigators’ time 
(Greenwich)..... 

w5 Vashington Me- 
SM ascaencoues A.M 

° Chicago Meridian.. 6 a.m 
A.M 

A.M 


Noon. |Greenwich time. 
Eastern time. 
|Central time. 
Mountain time. 
i | Pacific time. 


105° Denver Meridian...) 5 
120° San Francisco... 43 


Thus the minutes and the seconds are the 
same as with us. There is no necessity to 
alter one’s watch. 

Hefner von Alteveck proposes to place 
clocks in the circuit of an ordinary glow 
lamp, aud to wind and eootrol them by a 
slight change in the current made at the 
central station once aday. Itis surprising 
what can be done by electricity when it is 
laid on in a house and served from a central 
station. 

Von Alteneck’s system was exhibited at 
the World’s Fair. 


Conclusions. 
It is quite impossible to inspect the tele- 
graph system of the United States and com- 
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pare it with our own system without draw 
ing comparisons between the way in which 
the work is done in the two countries, The 
result of my previous visit was to confirm 
my view that we do our work better in 
England than they do in the States. Our 
apparatus is better, our speed is higher. 
Messages are handled with greater reliability. 
A message can be sent and its reply received 
with certainty in an hour in England. | 
fancy such rapidity would astonish the users 
of the telegraph in the States, except those 


in such busy centers as New York and 
Chicago, and generally the speculative 


branches of the community. 

The domestic telegram scarcely seems to 
have reached the United States, and this is 
owing, probably, to the tact that the districts 
of private residences, the small towns and 
the villages, do not possess telegraph offices, 
unless they are supplied by the railway com- 
pany at the railway station, or by the West- 
ern Union company, who do the work for 
the railway company. 

I fail to see any superiority in the manip- 
ulation skill of American operators. They 
certainly bave not made the same advance 
in technical education that we have, and 
altogether it may be said that the manage- 
ment of the telegraphs in the States in the 
hands of private enterprise does not compare 
favorably with the management of the tele- 
graphs by the State at home, At the same 
lime it must not be assumed, because 
the government have  advantageousiy 
taken the telegraphs in hand at home, 
that such a process would be possible 
in the States. in my opinion, it would be 
absolutely impossible. The civil service of 
the States is in a very chaotic condition. 
The principal appointments are four-year 
appoiutments only, and are filled politically. 
The principal postmasters come in and go 
out with each new President. We, in Eng- 
land, scarcely consider that a postmaster is 
fit to be a postmaster until he has had many 
years’ experience of the working of the 
post oflice system. Inthe States a man is 
made a postmaster because he has been a 
political supporter. At one or two offices 
1 found the new post oftice officials 
absolutely ignorant of simple facts they 
ought to have had at their fingers’ ends. 
A business like that of telephones or 
telegraphs can only be conducted properly 
by those who possess a considerable amount 
of enterprise, and who look primarily to the 
necessities of the community, The reason 
why our post oflices and our telegraph offices 
at home work so well is because the public 
exercise such a useful and such a determined 
supervision over the work. The free opening 
ot the press to complaints; the criticisms to 
which the public service is subjected ; the 
readiness with which members of the House 
of Commonsask questions—though at times, 
perhaps, irritating and vexatious—are un- 
doubtedly good for the service, for they keep 
us ull alive. Such a state of affairs is impos- 
sible in the States. 

Tne government of the United States 
must first reform its civil service, and when 
it gets ollicials into the service whose tenure 
ot office is secure, and whose zeal is as un- 
questioned as it is in England, then there 
will be some chance of their government 
acquiring the telegraphs; but under ex'sting 
circumstances the acquisition of the tele- 
graphs by the government of the United 
States would amount virtually to the de- 
terioration of the service. The commercial 
management is at present, as I have pointed 
out, characterized by great energy. I do 
not, however, acknowledge that they show 
greater enerzy than we do in England. 
Competition may make it more conspicuous, 
but it is not more reaching. Our specula- 
tive business, stocks and racing is done as 
well as theirs, i 

The telegraph management at home is 
characterized in all particulars with similar 
energy to that which I observed in the 
States; and I come back without any views 
or wrinkles which I think could be impressed 
with advantage on the commercial or techni- 
cul Matagement of our system at home, 
unless it be the encouragement of offices in 
hotels, for it is found every where that a tele- 
graph Office at one’s door prompts the desire 
or want to telegraph. 

The capital of 
Telegraph 


Union 
1877 


Western 
Company was in 
$22,000,000; that of the British post 
office was £10,000,000. The capital 
of the former is now $123,000,000, 
while that of the latter remains virtually the 
same. Scarce.y a single vestige of the old 
telegraph companies’ systems purchased by 
the State in this country now remains. 
Whence, therefore, this splendid system of 
cables, underground lines, and new pole 
lines in this country, spreading everywhere, 
and transacting an annual business of 
£2,500,000, instead of the £600,000 handed 
over to us? It has all been paid for out of 
revenue. The government keeps no capital 
account. 

How do we do our work ? 


the 


The proof of 


the pudding isin the eating thereof. The 
criterion of telegraph-working is rapid 


dispatch. ‘‘ Time is our only competitor,” 
said Dr. Norvin Green. The time occupied 
in its transit from the hands of the sender to 


those of the receiver is the pudding. The 
whole of the messages arriving in Newcastle 
on the morning of January 20th were ex- 
amined and analyzed. The mean time of 
transit from all parts of the United King- 
dom averaged 7.8 min. A similar examina- 
tion at Glasgow on January 15 gave a 
mean result of 8.7 min. This cannot be 
beaten, and it certainly will not be believed. 
The late Mr. Patey was once asked why ex- 
press telegraph service at higher rates was 
not introduced in England. His answer 
was, ‘‘ Allour messages are express already.” 
If.—TELEPHONES. 

The business of telephony in the United 
States has made gigantic strides since I 
visited that country in 1884. The following 
table will show the position of the industry 
then and now: 





1898 (Jan. 1). 


1884 
Miles of wire . ....... 440,793 
Miles of underg’d wire 91,463 
Telephones in use..... 552,720* 
Teleph: ne subscribers. 232,140 





Number of connections 

between subscribers 

and exchange........, 215 millions |600 mil. (est. 
Telephone exchanges. . 1,325 1,351 
Staff empluyed.... ... 4,762 9,970 


It will be seen that tbere is a very small 
increase in the number of exchanges opened. 
This is owing to the fact that hitherto there 
has been a tendency to centralize the ex- 
change work; and while many exchapgcs 
have been abandoned, the small increase is 
due to the fact that many new exchanges 
have been opened. 

It will also be noticed that inthe States 
they have gone in very largely for under 
ground work. This has been forced upon 
them by municipal action. In addition to 
this, the companies themselves have been 
compelled by the indifferent working of 
their systems to fall back upon the metallic 
circuit, and now there are 23,053 metallic 
circuits in use. In New York 62 per cent. 
of the circuits are metallic; in Buffalo, 77.84 
per cent.; in Boston over 50 per cent.; in 
Chicago 20 per cent.,and in Brooklyn 60 
per cent. 

The business of telephony in the United 
States is a gigantic monopoly in the hands 
of the American Bell Telephone Company, 
whose headquarters are at Boston. This 
company owns more than one-half the stock 
in every telephone company in the States. 
It holds itself the whole of the stock of what 
is commonly known as the Long Distance 
Telephone Company, but which is really 
entitled the American Telephone and Tele- 
graph Company, and thus by having control 
of the stock in every company it maintains 
the power and monopoly. The advantage 
of this monopoly is the establishment of a 
uniformity of working and practice that is 
highly and extremely beneficial. The form 
of apparatus used, the mode of working, 
the details of construction, and all the 
methods in use are dictated from Boston. 
The result is little or no friction; and while 
each independent company is self-managed 
and self contained, nevertheless it is sub- 
servient to the direction and control of head- 
quarters at Boston. There is no divided 
responsibility in the United States. Every 
town has but one system. The result is that 
the servce is thoroughly and perfectly per- 
formed. In those parts of the country 
where the metallic circuits have not yet 
been adopted there may be defects in work- 
ing, but these are rapidly being removed, 
for the benefit derived from metallic circuit 
working is being felt everywhere in the 
United States. 

Exvrcha nges, 

The modes of working 
into three classes: 

(a) That dealing with local subscribers 
alone working upon a single exchange; 

(o) That dealing with trunk working 
between exchanges in one town or district; 
and 

(ce) That dealing with long-distance speak- 
ing, such as that between New York and 
Boston, New York and Philadelphia, New 
York and Chicago. 

1 visited three exchanges at Chicago, one 
at Buffalo, one at Boston, and three in New 
York, and I looked very thoroughly into the 
working of each system. While I did not 
think that any of their local working is done 
any better than, if as well as, the local work- 
ing on our own exchange at Newcastle-on- 
Tyne, there is no doubt that in their trunk 
working, both for interchange communica- 
tion and for long distance Working, they are 
far ahead of us in England. 

The prevailing switch in the United States 
is the multiple board, made by the Western 
Electric Manufacturing Company. The 
largest board in the world is one which I 
carefully examined at the Cortlandt Street 
Central Exchange, in New York. It hasa 
*This is the total number of transmitters and 
receivers. According to our system of reckoning, 
where the two together are considered as one 
instrument, the number given should be divided by 
two. Thus for comparative purposes it may be 
said that the United States has 276,360 telephones 
in use. 


may be divided 
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capacity for 6,000 subscribers; it is 263 feet 
long, and is divided into 40 sections. One 
operator handles 60 subscribers. There are 
260,000 holes, or ‘‘jacks,” as they are called 
in the States; while fitting up this switch 
780,000 soldered joints were made. 

It is found in the States that multiple 
boards can become too large, too unwieldy, 
and they introduce troubles of their own 
that have to be remedied. These defects are 
aggravated when there are several exchanges 
in the same city. In Chicago Main Exchange 
25 per cent. of the business, in Harrison 
Street Exchange 94 per cent., is trunked 
out. The average trunking is 50 per cent. 
A multiple board is, therefore, useful for 
only 50 per cent. of the work done. 
It should be explained here that the 
term ‘‘trunk” is adopted in America to 
indicate connections effecicd between one 
exchange and another witLin the same area. 


Connections between town and town are 
designated ‘‘long-distance” connections. 


The tendency is to depart from the privciple 
of the multiple switch; and an extremely 
interesiing experiment is being carricd out 
simultaneously in Chicago, Buffalo and New 
York to determine the merits of a vew sys- 
tem of working called the ‘‘ divided board.” 
The divided board means this: There are 
two boards, the one called the answering 
board, and the other the connecting board. 
The answering board contains the indicators 
and trunks, including those to the connect- 
ing board, and all local connections are 
treated as trunks through the connecting 
board. Thus, while each operator at the 
answering boards attends to and answers 
only ber 60 subscribers, and is able still to 
control all the trunk wires, the local spring 
jacks are duplicated on the connecting board, 
which may contain one, two or three com- 
plete sections, as the case may be, and are 
attended to by separate operators. All the 
business is thus trunked. The result is that 
the service performed for the subscribers for 
local connections is slightly retarded. On 
the other hand, the work doue on the trunks 
is equally expedited. If 50 per cent. of the 
work done in the Central Exchange is trunk 
work, it is argued that, if subscribers find 
that one-half of their work is expedited and 
the other retarded, the expediting of the 
more important part will compensate for the 
retardation of the less important, and the 
general result will be beneficial. 

The chief merit of the divided board is that 
it reduces the ‘‘ jacks,” as the switch-holes 
are culled. Seven sections of board with 
42,000 ‘‘jacks” would replace 40 sectiors with 
240,000 ‘*jacks” in an exchange of 6,000 sub- 
scribers. 1 find opinion, however, divided 
upon this question; but the view is very 
general that when the multiple switchboard 
exceeds a capacity of 2,500 subscribers it 
certainly introduces disadvantages and 
defects which must in some way or other be 
remedied. 

Trunk Working. 

The trunk working is wonderfully well 
done. In the first place, the connections 
between the different exchanges are very 
numerous. In the Central Exchange at 
Chicago there are 344 outgoing and 325 
incoming truuks.~ There are 11 exchanges, 
and these exchanges are located as nearly as 
possible in the centers of the districts which 
they are designed to serve. The business of 
these offices, however, is by po means self- 
contained, and a very great amount of their 
work is in handling calls from subscribers 
in one exchange 10 subscribers in another. 
These are now handled by means of ¢5t 
trunk circuits extending b tween the various 
offices, the total number outguing from each 
office being as follows: 


Maip..... .314 | Oakland......... 68 
TORU ciSaeies ane . 34| Lake View....... 26 
ee 77 | Harsison .......<. 59 
Rs veretichigxet sa 74 | Wentworth...... 19 
eee 63 | World’s Fair..... 80 
Vords...55:. cece Oe 


In Boston, between their Central Station and 
Tremont Exchange—an exchange of 833 
subscribers—there are 27 outgoing and 33 
incoming trunks. 

The service between two exchanges is 
virtually a silent one. No question is asked, 
but instructions are given simply—*‘ 301 on 
Nortb 273.” ‘This is spoken on a call cir- 
cuit. The trunk operator—always a male— 
wears a headgear telephone, receives this 
instruction and carries it out without a word 
being said or a second lost. 

In some places the subscriber, if he wants 
a subscriber on another exchange, calls his 
own exchange as usual, and, on getting 
attention, says, ‘‘ Tremont.” He is then 
placed in connection with the Tremont Ex- 
change, and he himself asks for the number 
he wants. The former plan is, however, 
the more general one, and that which is pre- 
ferred. 

There are always so many trunk wires 
available that the operator has rarely to say, 
‘“* Wires engaged,” or ‘‘ Busy,” which is the 
common expression. I never saw one case 
of the kind myself. The hourly maximum 
pumber of trunk calls between Boston (Main) 
and Tremont Exchanges was— 

Wires TNIR 0 «0555005 .c0a wens 557 
To Boston..... 
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The former averaged 2014 per circuit. 

The latter averaged 1414 per circuit. 

The result is that in places like Chicago, 
where there are 11 exchanges, and New 
York, where there are nine exchanges, the 
trunk working is done between them 
virtually as though the whole of the ex- 
changes were centered in one big hall. 

The long-distance work is done in the 
same way. Only metallic circuits are 
switched onto the long-distance lines. The 
incoming trunk wires end in plugs. the out- 
going trunk wires end in ‘‘ jacks,” so that 
when an operator hears ‘‘351 on Chicago 3,” 
he simply takes up 351 plug and puts it in 
a Chicago jack without hesitation. If, how- 
ever, all the Chicago jacks are busy—which 
he sees at once by the visual signal—he says, 
‘‘Busy,” and the caller has to wait his turn. 
In my experience this occured but rarely. 
W ben the calls where heard, the connections 
were made as rapidly as possible for it to be 
done, or as rapidly as one could wish that it 
should be done. 

In New York the Long-Distance Company 
and the Cortlandt office of the New York 
Telephone Company are in the same build- 
ing. Acomplete section of the New York 
multiple board is in the long-distance switch- 
room, so that connections are made direct 
between the long-distance lines and the sub- 
scribers. Usually a section of the multiple 
board in the local excbange is allotted for 
Jong-distance trunk work to the long-distance 
oftice, which may be elsewhere. I* is so 
arranged that when a subscriber talks on a 
long-distance line his own circuit is entirely 
cut out from the local operating switch- 
board. 

There are a great many public call offices 
open in every city. There are 870 in New 
York. They call them ‘public pay 
stations.”” People pay tolls. and they come 
in and speak to the exchanges and get their 
connections through. 

(To be continued.) 
ee _ 
Satisfaction. 

It should be gratifying to a manufacturer, 
after a shipment of his goods to a purchaser, 
to have them stand a test, the conditions of 
which are entirely unknown to him, and that 
after years of service the sterling qualities of 
his goods are testified to, after practical use, 
under the most trying circumstances. An 
instance of this sort is reported in another 
place in this issue,emanating from the Great 
North Western Telegraph Company, of 
Canada, and addressed to W. R. Brixey, 
manufacturer of Kerite insulated wire and 
cables. The sense of this communication is 
that 6,000 feet of 18 conductor aerial Kerite 
cable was purchased by the first named com- 
pany from the latter concern for use in the 
tunnel uoder the St. Clair River, and that the 
cable sinze purchased ‘‘ has been continually 
subjected to the severe test of steam, etc., 
and has given perfect satisfaction.” 

ee 


Passengers on the Special Train to the 
Washington Convention. 

Among those who have already engaged 
accommodations on the special train which 
leaves New York city at 1.20 P Mm. on Mon- 
day, February 26, over the Baltimore and 
Ohio Railroad, for the Washington conven- 
tion, are the following: 

R. B. Corey, P. C. Ackerman, B. E. 
Greene, E. A. Armstrong, J. J. Burleigh 
und wife, H. H. Fairbanks, W. J. Morrison, 
C. R. Huntley and wife, Romaine Mace, F. 
P. Little, Charles W. Price and wife, George 
T. Manson, wife and daughter, C. H. Me- 
Intire, O. E. Madden, George M. Phelps, T. 
C. Martin, I. H. Davis, George F. Porter, 
F. R. Colvin, C. O. Bsker, Jr., and wife, 
W. L. Candee and wife, Stephen L. Coles. 
Joseph Wetzler, HI. T. Richards, Captain 
William Brophy, H. J. Smith, A. H. Patter- 
son and wife, Jobn F. Noonan, H. M. Swet- 
land and wife, L. B. Marks, A. J. DeCamp. 
George L. Wiley, George F. Redman and 
wife, ~ 





ee _ 

Decision in the “Novak” Lamp Case. 

The United States Circuit Court of 
Appeals, at New York city, on February 
10, affirmed Judge Shipman’s ruling, holding 
that the Edison incandescent lamp patent 
covered the ‘‘Novak” lamp, notwithstanding 
that the latter lamp contained a gas. It 
will be remembered that after Judge Ship- 
man’s decision the Waring Electric Com- 
pany, manufacturers of the ‘‘Novak” lamp, 


were allowed to continue operations under a 
$10,000 bond. 
a dinners 

‘‘How are you getting along learning to 
write shorthand ?” asked the friend of the 
stenographer. 

‘* First-rate. Ican take down a speech 
with perfect ease. All I have to learn now 
is to read my notes.” 


ELECTRICAL REVIEW 


A New Duplex Safety Fender for 
Trolley and Cable Cars. 


INTERESTING AND PRACTICAL TRIAL OF A 





PROMISING LIFE-SAVING DEVICE, 


At Roseville, N. J., on a trolley car of the 
New Jersey Traction Company, on Feb- 
ruary 16, a series of practical tests of a new 
safety fender for trolley and cable cars was 
made. The fender, as it appears in opera- 
tion, is shown in the illustrations on this 
page of the ELrecrricAL Review. The 
originator of the idea is Dr. L. L. Seaman, 


under any obstruction that may be on the 
track in front of it, and at the same time it 
adapts itself to any inequalities in the sur- 
face of the street. The advantages of the 
duplex safety fender are claimed to be as 
follows : 

It is automatic in its action and inde- 
pendent of the motorman. 

It provides full protection from a hard 
blow or concussion from the front end of 


the car. 

It does not throw the victim to either side 
of the track where he may be exposed to 
passing trucks or vebicles. 








Fig. 1.—DuPpLex FeNnDER FOR TROLLEY 
OF ‘“‘ SOFA 


a well-known physician of New York city. 
Dr. Seaman has witnessed several fatal 
accidents on the Broadway cable road, and 
this fact drew his attention to the matter of 
safety fenders. Mr. Samuel A. Darracb, a 
well-known and able inventor, bas practi- 
cally worked out to successful results the 
details of Dr. Seaman’s idea. 

The apparatus consists of a light frame 
made cf steel pipe, supporting a gang of flat 
steel springs arranged in the form of a sofa, 
which extends the full width of the front of 
the car. It is automatic in its action, and 
also under the control of the motorman, who 
is in charge of the car. 

The elasticity of the springs insures an 
easy blow to any person that chances to 
come in contact with it, and the springs 
themselves form an elastic seat upon which 
the individual may fall, and secures pro- 








Fig. 2.--DuPpLExX FENDER FOR TROLLEY 


OF “ Scvuop” 


tection from striking any part of the front 
of the car. 

If the individual is overtaken while lying 
upon the track, the sofa or spring seat glides 
over the body, the sofa being hinged at the 
point of its attachment to the car, and so 
balanced that a very slight weight rests on 
the person passing under it. This elevation 
of the sofa over the body of the victim 
liberates a sort of spring shovel which 
extends the entire width of the track and is 
located under the front of the car. 

This shovel has some peculiar features to 
facilitate its passage under the body of the 
victim. On falling itis automatically locked, 
and its elasticity permits it to glide easily 








AND CaBLE CARs, SHOWING OPERATION 


” FENDER. 


It provides an elastic spring seat upon 
which a person struck may fall without 
injury. 

It also provides an elastic edge which 
glides along the surface of the ground, and 
slides under any obstruction or person that 
may be lying upon the track, instead of 
grinding them between itself and the earth, 
as do many fenders in use at present. 

The practical tests consisted in running 
the car at a speed of six miles an hour toward 
adummy propped up on the track. The 
practical operation of the forward fender 
was successfully demonstrate a number of 
times. Then the dummy was laid on the 
track. When the car met it the forward 
fender glided easily over it, the scoop was 
instantly released and the dummy was rolled 
over into it in a second. 

After this a young man stood up and lay 





AND CABLE CARs, SHOWING OPERATION 
FENDER. 

down in front of the car, and the same tests 
were repeated wih equal success. Finally, 
Mr. Darrach himself, quite an elderly gentle- 
man, submitted to the tests, both standing 
up and lying down, with no worse results 
than to get a little snow on his clothes. 

A large crowd of well-known capitalists 
and newspaper men witnessed the tests, and 
the unanimous verdict was that the fender 
fully accomplished its purpose, namely, to 
keep a person struck by the car from getting 
under the wheels. A modification of the 
above design is in process of construction 
that will be adaptable to cars on which it is 
not desirable to have a fender project beyond 
the platform. 


95 


JOHNSON-LUNDELL ELECTRIC 
RAILROAD SYSTEM. 


A CONDUIT SYSTEM TO COMPETE FOR THE 
FIFTY THOUSAND DOLLAR PRIZE—NOT 
READY FOR PUBLIC PRESENTAYION, 


Far out in the regions of ice and snow 
(this is not the beginning of a fairy tale, but 
a tale of secrecy and of doings dark and 
mysterious) there was a house; not a 
palatial residence fit for a powerful poten- 
tate, but an ordinary ramsbackle affair built 
of unplaned timber and occupied by one of 
the numerous modern wizards who delight 
in electrical mysteries. And oh! the air of 
secrecy and the ‘‘no admittance except on 
business” signs that surrounded the place, 
fit to terrify any timid individual! Away 
from the ‘‘ maddening crowd's 
strife,” far into the forests of East Sixty- 
ninth street, amid the gay and festive goats, 
Messrs. Johnson and Lundell, with their 
cohorts all gleaming in blouses and oil, bave 
pursued the even tenor of their ways. But 
think what wonders have been accom 
plished; think of the many unsolvable 
problems that have been developed, and you, 
dear reader, can partially realize why these 
gentlemen have sought the seclusion of 
goatville. A new system has been produced, 
not something warranted to cure every 
known ill under the sun, but a system of 
electric street car propulsion, the child of 
Messrs. Johnson's and Lundell’s brains. 
And the wheels do go round, the car, as 
our colored brother would say, do move. 
Apparently everything is quiet and sereve. 
The system is completed ; and now laid in 
the lot adjoining Mr. Crimmins’ shops is a 
roadbed which conceals the great secret. 

In the little impromptu shed there calmly 
rests a car, beautifully decorated, having 
painted thereon this most eupbonious name, 


ignoble 


This, I imagine, is the full title. I could 
not catch the whole, for between the car 
and me there stood a workman, rich in the 
absence of information. His wealth of 
knowledge, which he willingly gave, was as 
the widow’s mite. But then that was not 
his fault ; he was merely one of the cohorts 
above referred to. The car does go, 
and there can be little doubt but that the 
peaceful slumbers of Messrs. Johnson and 
Lundell are disturbed with visions of a 
check for $50,000, which to them appears 
waiting for them to grasp. ‘‘ But there are 
many things missed ’twixt the check and the 
fist.” 

Inside of the car house there were many 
storage batteries, and we must not forget 
the prettily painted car with ‘“‘ Jobnson and 
Lundell” painted in large yellow letters. <A 
middle rail runs along the track. Under ibe 
car is a brush composed of copper and stee] 
strips, which accommodates itself to the rail 
which, by the way, is, in this experimental 
track, copper covered. The middle rail is 
insulated, mind you, being laid on creosoted 
wood, and surrounded by that well-known 
insulator—the earth! The rail is in sections 
of nine feet in length, each section being iso- 
lated from its neighbor. At intervals of 30 
feet is a secret box, which, as the car passes 
over it, allows the current to flow from the 
inner rail through the car and out by the 
grouaded rail or track. It is to be deplored 
that the interior of the box was, truthfully 
speaking, out of sight, but at some time in 
the near future we shall see the contents. 
The storage battery plays a part and a brand 
new Lundell car motor will soon make its 
bow before the public. Success to it ! 

JULIAN A. Moses. 
ws _ “ 
Can You Tell Us? 

A subscriber of the ELecrricaL Review 
writes to ask the address of the parties hand- 
ling a contrivance for opening a doubie 
swing door, automatically operated by a 
circuit-closing device located underneath a 
rubber mat. He says he saw this apparatus 
at the World’s Fair last Summer in the 
gallery of the Electricity Building. Any of 
our readers who may know the address 
requested will oblige us by sending it to this 
office. 
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The Consolidated Electric Stor- 
age Company, 44 Broad street, New 
York, bas issued Circular No. 8, giving 
information on the use of storage batteries 
for central stations, power plants and large 
isolated installations. 

The W. D. Graves Electrical and 
Machine Works, Cleveland, Ohio, have 
purchased the entire plant formerly owned 
by the W. D. Graves Electrical and Manu- 
facturing Company. Mr. A. R. Jennings is 
manager of the sales department of the new 
company, which bas just issued a new cata- 
logue of the Graves specialties. The Graves 
lamp received a World’s Fair award. 

Asa Result of the recent alliance be- 
tween the Standard Paint Company, of New 
York, and thé Metropolitan Electric Com- 
pany, of Chicago, orders have been coming 
in in right lively shape. Two large ones 
especially give satisfaction to both parties, 
and go to fulfill the predictions of the friends 
of these concerns as to what might be ex- 
pected. ‘‘ Nothing succeeds like success.” 

To Washington Next Week.—The 
special train to Washington conveying dele- 
gates to the Electric Light Convention leaves 
New York, foot of Liberty street, Monday, 
at 1.20 p.™M., over the Royal Blue Line. 
There will be a large party on this train. 
Other roads will carry visitors to the Con- 
vention at the same round trip rate of a fare 
and one-third, and a large attendence, it is 
safe to predict, will come from all parts of 
the country. 

The Bryant Electric Company, 
Bridgeport, Conn., are about to put on the 
warket a 500 volt porcelain fuse block with 
porcelain cover. ‘They are also bringing 
out a five ampere double-pole switch, and a 
10 ampere double-pole switch, small size. 
They recently placed on the market a new 
are cut-out with quick make and break, 
uncontrolled by the handle. The company 
reports business as very fair, with a gratify- 
ing increase of trade. 

The National Statistical Asso- 
ciation, Washington Loan and Trust 
Company Building, Washington, D. C., has 
been incorporated under the laws of Congress 
for the District of Columbia, to establish and 
maintain a bureau of legislative, legal and 
statistical information. The officers are: 
William B. Webb, president; Allen R. Foote, 
vice president and manager; Henry Randall 
Webb, treasurer; George 8S. Boudinot, secre- 
tary and statistician. 

The Dallas Electric Construc- 
tion Company, 106 Akard street, Dal- 
las, Tex., have received the contract for 
the complete lighting of the Dallas, Tex., 
Dressed Beef and Packing Company’s plant. 
An Edison dynamo will be installed. The 
company will also bid on the city plant, but 
have not decided yet what type of machinery 
to handle. It would seem proper that the 
city of Dallas should patronize home in- 
dustries and give the city lighting contract 
to this enterprising firm. 

ee ee 
To Washington Over the Pennsylvania 
Railroad. 


A round trip rate of one fare and one- 
third on the certificate plan has been made 
to delegates to the Electric Light Convention 
at Washington, D. C., by the Pennsylvania 
Railroad Company. 

All purchasers of these tickets going from 
New York are at liberty to use the vestibuled 
Washington Limited, with Pennsylvania 
Railroad dining car service, which leaves 
New York at 10.10 a. m., and arrives at 
Washington at 3.55 P. M. 

Also the Pennsylvania Company’s Con- 
Zressional Limited, consisting of vestibuled 
parlor cars, dining cars and buffet library 
smoking car, leaving New York at 3.20 
P M., arriving at Washington at 8.25 Pp. M. 

There are numerous other trains on this 
admirably managed road, running between 
New York and Washington, but these two 
splendidly equipped trains are especially 
mentioned. 





The Electric Storage Battery Company. 
To THE Epitor oF ELEcTRICAL REVIEW: 

Dear Sir—The Consolidated Electric 
Storage Company, controlling the Brush 
patents, knowing that in the chloride 
accumulator manufactured by the Electric 
Storage Battery Company the defects here- 
tofore developed in the various types of 
battery constructed on the principles covered 
by the Brush patents have been practically 
overcome, have finally found themselves in 
the position where they must either abandon 
the storage battery field, or claim that the 
chloride system of storage did in some way 
infringe the Brush patents. 

Not being able by a systematic circulation 
of such statements to deter purchasers of 
storage batteries from taking the chloride 
battery in preference to the inferior batteries 
made by the Consolidated Company and 
their licensees, they have finally instituted 
suit, the only object of which, we believe, is 
to frighten intending purchasers of batteries 
who are not familiar with the subject, by 
the idea that there may be some foundation 
for their claim of infringement, and thus 
delay as long as possible the time when the 
chloride battery will be the only battery 
that purchasers requiring a_ satisfactory 
system of storage will accept. 

Without intrenching upon the province of 
the court, or venturing to forecast its judg- 
ment, we are advised by the best of counsel, 
and the most eminent scientific experts in 
this country, after a most thorough examin- 
ation of the state of the art, that we do not 
infringe the Brush or any other patents in 
the slightest degree. Among these experts 
are Prof. Charles F. Chandler, of Columbia 
College, New York; Prof. George F. Barker, 
of the University of Pennsylvania, and 
otbers, copies of whose opinions we will be 
glad to furnish to any who may be inter 
ested in reading them. We quote briefly 
from a jointreport of Professors Chandler 
and Barker, as follows: 

New York, December 6, 1893. 


W. W. Gross, Esq., President Electric Stor- 
age Battery Co., Philadelphia, Pa. : 


Dear Srr—In reply to your inquiries as 
to whether your chloride accumulator itself, 
or the process by which it is manufactured, 
or the way in which it is used, in any way 
infringes the Brush secondary battery pat- 
ents, or any of them, we beg to make the 
following report: 

Having been engaged as experts in the 
litigation between the Brush Electric Com- 
pany, the Julien Electric Company and the 
Electrical Accumulator Company, we are 
quite familiar with the Brush patents and 
with the interpretation which has been put 
upon them by the judges of the United 
States Circuit Court and the Circuit Court 
of Appeals. * * * ' ° 

You construct a composite plate, consist- 
ing of tablets of chloride of lead and chloride 
of zinc, inaframe of metal. There is no 
active material in this composite plate, nor is 
there any material ready to become active in 
a secondary battery. Nor is there any 
material which is absorptive in a secondary 
battery. } 

In fact, as far as any use of this composite 
plate in a secondary battery is concerned, it 
is practically inoperative and worthless. 
Before any use can be made of this composite 
plate it must be exposed to a process of elec- 
trical disintegration, not in the bath or fluid 
of a secondary battery, but in a totally differ- 
ent bath in connection with plates of zinc. 
And only after this electrical disintegration 
is the plate of any use in a secondary bat- 
a, FF ; 

Our understanding of the Brush claims is 
confirmed by the language of Judge Ship- 
man, which reads as follows : 

“The mechanical application of a layer of lead 
oxide to each of two lead plates, before the plates 
are placed in the battery fluid, these coatings being 
at once active material and — for the charging 
current, when immersed in the battery fluid, was, 
in general terms, the distinguishing feature of the 
Brush invention. * These claims describe 
and ar nme ir d refer to a secondary battery as 
heretofore defined ; a plate or support which is 
insoluble in the liquid, mechanically supports the 
active material and electrically conducts the cur- 
rent of electricity through it ; the specified active 
or absorptive material being oxides of lead, which 
are primarily mechanically applied to the plates, 
and in such state of minute division as to be at once 
capable of being charged without previous process 
of * formation’ by electrical disintegration.” 

In conclusion, we are, therefore, of the 
opinion that your battery does not, either in 
itself, in the process by which it is manu- 
factured, or in its use, infringe the claims of 
the Brush patents. 

We are familiar with all the batteries that 
have been held to infringe the Brush patents, 
and in all of them the distinguishing feat- 
ures of the Brush invention, as set forth in 





the above quoted passages of the opinion of 
the Court of Appeals, were clearly present. 

No battery such as yours has been held 
to be an infringement of the Brush patent, 


and from our understanding of the opinion | 


of the court of last resort, the Circuit Court 


of Appeals, such conclusion would seem to 


be impossible. 
(Signed) C. F. CHANDIER, Pu. D., 
G. F. BARKER, M. D. 


A careful reading of these complete re- 
ports, we believe, will promptly convince 
anyone informed on the subject that there 
is no ground for any claim of infringement, 
and that the only hope and expectation of 
the Consolidated company is to temporarily 
injure the business of the Electric Storage 
Battery Company, which they have been 
endeavoring to do for many months past by 
the circulation of. false lettersand statements. 

We, therefore, propose to continue making 
and selling our battery, and shall protect 
and save harmless al] users of the chloride 
accumulator. 

Very truly yours, 
W. W. Grsss, 


President. 
Philadelphia, February 14, 1894. 
—_—- ——-_.- a 
LITERARY. 


‘*The Internal Work of the Wind,” a 
memoir by Prof. 8S. P. Langley, has been 
received from the Smithsonian Institution, 
Washington, D. C. 


The January, 1894, Transactions, of the 
American Institute of Electrical Engineers, 
contains a list of honorary members, mem- 
bers and associate members of the Institute. 


Herbert Spencer, Rudyard Kipling, Robert 
Louis Stevenson, A. Conan Doyle and Octave 
Thanet will all contribute to the March 
MeClure’s Magazine, making the number one 
of the most distinguished in its list of con- 
tributors ever issued by any magazine. 


The March number of Zhe Forum (which, 
by the way, will begin Vol. XVII) will con- 
tain the sharpest, and, it is believed, the 
most helpful discussion of the income tax 
that has anywhere appeared. The Hon. 
Uriel S. Hall, member of Congress from 
Missouri, who has made himself a great 
authority on this subject, will write in favor 
of it, and Mr. David A. Wells against it. 
The Inventions, Researches and Writings of 

Nikola Tesla; with special reference to 
his work in Polyphase Currents and 
High Potential Lighting. By Thomas 
Commerford Martin. Illustrated, 496 
pages, 6 x 9 inches. Price, $4. Sent 
post free on receipt of price by the 
EvLectTrRIcAL Review Publishing Com- 
pany, 13 Park Row, New York. 

To the layman Nikola Tesla’s work has 
always appeared in a large degree mysteri- 
ous and mystical. His famous lectures have 
been illustrated by experiments that were 
produced by perfectly known and logical 
causes, and yet they were most theatrical 
in their effect upon the lay mind. His 
researches bave been of such a progressive 
character and have contained so much 
promise of future commercial possibilities 
that it has required an effort on the part of 
even the well informed electrical engineer to 
keep pace with Tesla’s deep thought and 
brilliant deductions. These facts have, per- 
haps, militated slightly against the public 
becoming as well acquainted as it always 
likes to be with an inventor of Tesla’s promi- 
nence. 

In the present volume, compiled and pre- 
pared with Mr. Tesla’s sanction and assist- 
ance by an intimate friend, is afforded the 
first opportunity the public has had to know 
the man and his work. 

Nearly the whole of Tesla’s career is con- 
tained within the covers of this book. This 
would have been impossible had not Mr. 
Martin been a newspaper man, accustomed 


| 
| to literary work of this type. As the title 
indicates, the book deals largely with Tesla’s 
| work in polyphase currents and high poten- 
| tial lighting. The illustrations are numer- 
| ous, and an excellent new portrait of the 
inventor forms the frontispiece. The ad- 
| vance sales of the book indicate that the 
layman as well as the professional man are 
both taking a more than ordinary interest in 
Tesla and his researches. 
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Harper’s WEEKLY 


For February 17, Now Ready. 
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THE GORRESPONDENGE 
SCHOOL OF TECHNOLOGY, 
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Correspondence Instruction in Electricity, Steam 
and other Engineering Branches, by E. P. Roberts, 
M. E., and Nine other Specialists. 


HATHAWAY OFFIGE BUILDING, 


620 ATLANTIC AVE., 
BOSTON, - - MASS. 


BOSTON’S ELECTRICAL CENTRE. 





General Electric Co. Westinghouse Elec. Co. 


Bernstein Electric Co. Westinghouse, Church, 
Hawks Electric Co. Kerr & Co. 

Gethin’s Electric Co. National Telephone Co. 
ELECTRICAL REVIEW. N. Y. & N. E. Railroad 
Electrical World. Co. 


Electrical Engineer. American Mica Co. 
Electricity News Co. American Circular Loom 
Street Railway Journal. Co. 
Eco. Magneto Clock Co. Shultz Belting Co. 
N. Y. Insulated Wire Co. Union Switch & Signal Co. 
Robinson Elec. Truck Co. W. R. Fleming & Co. 
Perkins Electric Switch J. Bradford Sargent. 

Co. Safety Brake Shoe Co. 





THE CITY OF DALLAS. 
Executive DEPARTMENT, 
W. C. Connor, Mayor. 


Dallas, Texas, January 19, 1894. 


Notice to Electric Light Builders. 


The City of Dallas, Texas, will receive sealed 
proposals for the building of an Electric Light 
plant for the public lighting of the City. 

The approximate wants of the City will be as 
follows: 

Arc Lights (double), 2,000 Candle-power, 300. 

Incandescent Lights, 30 Candle-power, 1,000, and 
80 miles of wire in four circuits, necessary boiler 
and engine power, poles, etc. Buildings to be 
furnished by the City. Bidders are expected to 
furnish their own plans and specifications. 

Bids will also be received to light the City, fur- 
nishing 300 Arc and 1,000 Incandescent Lights for 
a five year contract, to take effect Oct. 1, 1894. 

All bids to be received by March 1, 1894: 

Address, 
Gro. W. CRUTCHER, 
City Secretary. 








JOHN A. SEELY, President and Gen’l Manager. 


Cc. O. BAKER, Jr., Treasurer. 


W. H. BAKER, Vice-President. 
MILLS H. LANDON, Auditor. 


The lomplete Flectric flonstruction fo., 


ELECTRIC RAILROAD CONSTRUCTION A SPECIALTY. 


Ceneral Offices: {21 Liberty St., New York. 
Chicago Office: Monadnock Building, CLIFT WISE, Manager. 
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